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The program has been prepared according to Tiirkiye’s local time (GMT+3).

10:00-11:00 Opening Statements
Prof. Dr. Turan KARADENIZ (Congress Chairman, Tiirkiye)
Prof. Dr. Seyit Mehmet SEN (UAZIMDER’s Honorary president, Tiirkiye)

Assoc. Prof. Dr. Elena SCRIPNIC (By proxy to the Rector of State Agrarian University
of Moldova, Moldova)

Assoc. Prof. Dr. Sergei ZAHARIA (Rector of Comrat State University, Moldova)

Victoria ADAJUC (Scientific Secretary of Institute Practical Scientific Institute of
Horticulture and Food Technology, Moldova)

Dr. Olga KARASTAN (On behalf of the Directory of NAAS, Ukraine)

16 December 2021 - Thursday

—

Farkli Derim Zamanlarinin ‘Jiro’ Trabzon Hurmasinin Raf Omriine Etkileri ve
Trabzon Hurmalarinin Sogukta Muhafazasi
Ahmet Erhan Ozdemir, Halil Boran, Soner Bas

Bazi Yabanci Ceviz Cesitlerinin Orta Anadolu Ekolojisindeki Verim ve Meyve
Ozellikleri
Safder Bayazit, Derya Kili¢, Oguzhan Caliskan

Salak Kayisi Klonlarinda Fidan Gelisiminin Belirlenmesi
Berna Dogru Cokran, Turan Karadeniz

Goyniik Armut Cesidinin Agromorfolojik Ozelliklerinin Belirlenmesi



Turan Karadeniz, Tuba Bak, Emrah Giiler, Haydar Kurt

Kartalkaya Daginda Secilen Bir Kusburnu Genotipinin Agromorfolojik Ozellikleri
Turan Karadeniz, Berna Dogru Cokran, Tuba Bak, Emrah Giiler

Variation in Total Phenolic and Antioxidant Properties of Selected Medicinal Plants

of Lamiaceae Family
Giilsiim Yaldiz, Mahmut Camlica

Germination and Seedling Growth of Basil: Salinity-Boron Interactions
Mahmut Camlica, Giilsiim Yaldiz, Emrecan Aycebin

Asmada Dormant Donemde Alman Gozlerin Meristem Kiiltiirii Calismalarinda
Kullanilma Olanaklarimin Arastirilmasi

Serhan Karakas, Ozlem Calkan Saglam, Hayri Saglam

12:30-13:30 Lunch

—

Effects Of Application of Gibberellin on Table Grapes
Andrii Shtirbu, Natalia Sivak

The Impact of Climate Change on Microclimatic Conditions of Territories with
Heterogeneous Underlying Surface in Relation to Vine

Lyashenko Galyna, Buzovska Maryna, Lyashenko Vitalii, Bulaieva luliia, Melnyk Ella,
Suzdalova Vira, Popova Hanna

Monitoring Grape Berry Moth (Lobesia Botrana Schiff.) in Commercial Vineyards
of Ukraine
Yu Klechkovskiy, Katerina Shmatkovskaya

Main Directions of The Grape Breeding Process in The NSC «V.Ye. Tairov Institute
of Viticulture and Winemaking

Kovaleva 1.A., Gerus L.V., Fedorenko M.G., Salii O.V., Skrypnyk V.V., Papina O.S.
Dzhumanazarova S.P., Burhelia N.Ye.

Evaluation of the resistance of maize (Zea mays L.) lines and varieties to Striga
hermonthica (Del.) Benth
Kiendrebeogo Ali, Sanou Adama

14:20-14:30 Coffee Break



e Results Of Production Tests of New Mycotoxins Adsorbents by The Method Of
Mathematical Experiment Planning In Postnatal Ontogenesis Of Broiler Chickens
Kapitonova Elena

e Study of Various Forms of Management of Grape Bushes on A Modernized Trellis
of The Pinot Blanc R7 Variety
Botnarenko A., Rapcha M., Antoch A., Kornya V., Kravets N.

e Obtaining nano-sized complexes of juglone inclusion with cyclodextrins as potential
plant protection agents
Natalia Sucman, Timur Andrusenco, Fliur Macaev

e The Activity of a Mixture of Chitosan, Glycosides and Salicylic Acid Against Plant
Diseases
Natalia Sucman, Serghei Pogrebnoi, Fliur Macaev

e Gooseberry Varieties Productivity and Duration of Exploitation Period of
Plantations in The Republic of Moldova Conditions
Sava Parascovia

15:40-15:50 Coffee Break

—

e Adaptive Features of The Bianca Variety Growing on Slopes Different Expositions
in The Central Region of Viticultur of The Republic of Moldova
Anna Gribkova, Sergey Kisil, Angela Dumitrash, Alvina Ceban

e Photosynthetic Activity of Merlot clone 348 in the Conditions of ATU Gagauzia
Serghei CARA

o Estimation Of the Productive Potential of Non-Dry Chicken Adlerskaya Silver On
The Background Of Application Of Non-Conventional Feed Additives
Cuaisin Larisa, Cara Alla

e Investigation of Sapling Growth Performance of Igdir Local Apricot Varieties
Grafted onto ‘Zerdali’ Rootstocks
Sade Aydin, Miicahit Pehluvan, Rafet Aslantas, Berna Dogru Cokran

e Comparison of Some Hazelnut Producer Countries in terms of Hazelnut Sector
Turan Karadeniz, Merce Rovira



° Kmkhz’l.n (Hatay) Ekolojisinde Yetistirilen Baz1 Seftali-Nektarin Cesitlerinin Meyve
Kalite Ozelliklerinin Belirlenmesi
Derya Kilig, Oguzhan Caliskan, Enver Bahadrli

e Bursa Siyam Incir Cesidinde Odun Celiklerinin Koklenmesi Uzerine Farkh
Uygulamalarin Etkileri
Derya Kilig, Safder Bayazit, Oguzhan Caliskan

17 December 2021 - Friday

—

e (Ciftlik Hayvanlarinda Kenevir Bitkisinin Yem ve Yem Katki Maddesi Olarak
Kullanimi ve Onemi
Yavuz Giirbiiz

e Morphological diversity among apple genotypes of the Giice (Giresun, Turkey)
region as revealed by multivariate analysis
Orhan Karakaya

e Antakya (Hatay) Kosullarinda Yetistirilen Baz1 Cilek Cesitlerinin Derim Sezonu
Siiresince Kalite Parametrelerindeki Degisimler
Ahmet Erhan Ozdemir, Derya Kilig, Ozge Kaya Demirkeser, Ibrahim Sagaltici, Zafer
Karasahin

e Badem (Amygdalus communis L.) Yetistiriciliginde Kullanilan Bazi Anaclarin
Ozellikleri Ve Cogaltma Yontemleri
Birgiil Dikmetas, Ali Kilig, Ibrahim Halil Hatipoglu, Bekir Erol Ak, Sovetbek Kenzhebaev,
Kozhoshev OMURBEK

e Bitki viriislerinin teshisinde yeni bir wuygulama: Rekombinaz Polimeraz
Amplifikasyonu (RPA)
Ali CELIK

e Kahramanmaras Kosullarinda Farkhh Susam (Sesamum Indicum 1L.) Cesitlerinin
Verim ve Verim Unsurlarn
Tahsin Beycioglu, Fatih Killi, Tiilay Kan, Mehmet Emre Ulug

e Dogu Akdeniz Bolgesi Daphne Tiirlerinin Tohumla Cogaltma Tekniklerinin
Arastirillmasi

Fulya Uzunoglu, Kazim Mavi

e Antepfistig1 Yetistiricilizinde Makro ve Mikro Giibrelemenin Onemi



Ahmet UCAR, Bekir Erol AK, Ibrahim Halil HATIPOGLU, Birgiil DIKMETAS, Rajab
Hassan Ali AL-MZORI

e Rooting of cuttings of some Rosa L. taxa with different concentrations of IBA
applications o
Ibrahim Halil HATIPOGLU

12:00-13:30 Lunch

—

e Zonguldak Ili Kilimli ve Catalagzi Yorelerinde Kestane (Castanea sativa Mill.)
Seleksiyonu )
Huri Balci, Turan Karadeniz, Umit Serdar

e Capsicum baccatum L. Biber Tiiriine Ait F; Hatlarimin Bazi1 Kantitatif Bitkisel
Ozelliklerinin Belirlenmesi
Hasan Hacbekir, Bekir Biilent Arpaci, Kazim Mavi

e Determination of the Effect of Some Rare-Earth Elements on Growth and Vitality
on Watercress
Omer Faruk Coskun, Kazim Mavi

e ‘Madison’ Kayis1 Cesidinde Bud Feed ve Kalsiyum Nitrat Uygulamalarinin
Erkencilik, Meyve Verim ve Kalitesine Etkileri
Oguzhan Caligkan, Derya Kili¢, Ozcan Tas

e Meyve Agaclarinda Kok Gelisimi I':Jzerine Humik Asitin Etkileri
Ali KILIC, Ibrahim Halil HATIPOGLU, Bekir Erol AK, Birgiil DIKMETAS, Qutbuddin
YAQUBI

e Determination of Genetic Diversity of Lemnoideae (Duckweed) Genotypes by cpDNA
Technique
Omer Faruk Cogkun, Didem Aydin

e Micromeria fruticosa subsp. brachycalyx Tiriiniin Ugucu Yag Bilesenleri ve Bitki
Besin Element Degerleri

Osman Gedik, Yusuf Ziya Kocabas, Orcun Cinar, Omer Siiha Uslu

* Sustainability of Natural and Cultural Landscape
Ibrahim Halil HATIPOGLU

14:30-14:40 Coffe Break



F

The Impact of The Cherry Tree Pruning Period on The Production and Quality of
Fruit in an Intensive Cultivation System
Valerian Balan, Vasile Sarban

Hematological Parameters in Broiler Chickens Using Feather Meal as Part of
Compound Feed

Caisin Larisa, Putin Victor, Bivol Ludmila, Malenchi Dumitru, Al Khatib Jehad Abd
Aljabar Hassan

Physico-Chemical Properties of Honey and Sunflower Flowers of Various Soil and
Climatic Zones of The Republic of Moldova
Eremia N., Kosheleva O., Neicovcena 1., Makaev, F

The Effect of a Pro-Prebiotic Additive on The Quality of Pig Meat
Grosu Natalia, Caisin Larisa, Vrancean Vasile

The Influence of Postharvest Calcium Application in Hydro-Cooling Water on
Physiological and Biochemical Parameters of Sweet Cherries of Kordia And Regina
Varieties

Lozan Andrei

The morphological and genotypic evaluation of some apple sorts and documentation
T. Kokaj, H. Kuci, P. Harasani

15:40-15:50 Coffe Break

Influence of the Crown Formation System on The Growth and Fruiting of Sweet
Cherry in An Intensive Cultivation System
Manziuc Valerii, Fedorciucov Ilia

The influence of abiotic factors on the development and productivity of apricot
plantations in the Republic of Moldova
Pesteanu Ananie, Negru lon

The Influence of Growth Regulators on The Stimulation Development, Fruit Setting
and Productivity of Kordia Cherry Variety
Pesteanu Ananie, Lozan Andrei



Morpho-Physiological Features of The Action of The Drug CCC 750 On Winter
Wheat Plants in Crops
Silvia Secrieru, Antonina Derendovskaia, Dumitru Mihov

The Productivity and Quality of New Apple Varieties Depending on The Biological
Characteristics of The Variety in The Conditions of The Republic of Moldova
Inna Bilici, Petru Balan

The morphological and genotypic evaluation of some apple sorts and documentation
T.Kokaj, H Kuci, P.Harasani

—

Assoc. Prof. Dr. Elena SCRIPNIC
Assoc. Prof. Dr. Andrii SHTIRBU
Assoc. Prof. Dr. Igor IANAK
Assoc. Prof. Dr. Sergei CARA
Prof. Dr. Safder BAYAZIT
Prof.Dr.Kazim MAVIi
Prof.Dr.Bekir Erol AK

Prof. Dr. Fatih KILLI
Prof.Dr.Yavuz GURBUZ
Prof.Dr.Turan KARADENIZ
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Farkhh Derim Zamanlarimin ‘Jiro’ Trabzon Hurmasmmm Raf Omriine
Etkileri ve Trabzon Hurmalarimin Sogukta Muhafazasi

Ahmet Erhan OZDEMIR* Halil BORAN Soner BAS
Hatay Mustafa Kemal Universitesi, Ziraat Fakiitesi, Bahce Bitkileri Béliimii, Hatay, Tiirkiye
*Sorumlu yazar: erhan@mbku.edu.tr

Ozet

Buruk olmayan ‘Jiro’ Trabzon hurmasi ¢esidi meyveleri ii¢ farkli derim zamaninda derilmis,
raf omrii ve sogukta muhafaza sirasinda kalitedeki degisimlerin belirlenmesi amaglanmistir.
Meyveler raf émrii i¢in 20 °C’de %65—70 oransal nemde 5 giin ve sogukta muhafaza igin 0 °C
sicaklik ve %85-90 oransal nem kosullarinda 3 ay siireyle depolanmistir. Raf omrii ve
depolama sirasinda alinan 6rneklerde agirlik kaybi, meyve eti sertligi (MES), suda ¢6ziinebilir
toplam kuru madde (SCKM), pH, titre edilebilir asit (TEA) igerikleri, meyve kabuk rengi (L*,
C* ve h°) ile fizyolojik ve mantarsal bozulmalar belirlenmistir. Depolama siirecinde MES ve
TEA igeriklerinde azalmalar, agirlik kaybi ve SCKM igeriklerinde artislar olmustur.
Fizyolojik ve mantarsal bozulmalar ise depolamanin 3. ayinda goriilmiistiir. 3. derimde
derilen ‘Jiro’ Trabzon hurmasi meyvelerinin ancak 2 ay depolanabilecegi saptanmuistir.
Anahtar Kelimeler: Trabzon hurmasi, ‘Jiro’, raf 6mrii, sogukta muhafaza, derim

Effects of Different Harvest Times on the Shelf Life of 'Jiro' Persimmons and Cold
Storage of Persimmons

Abstract

The fruits of the non-astringent 'Jiro' persimmon variety were harvested in three different
harvesting times, and it was aimed to determine the quality changes during shelf life and cold
storage. Fruits were stored for 5 days at 20 °C, 65-70% relative humidity for shelf life, and 3
months for cold storage at 0 °C temperature and 85-90% relative humidity conditions. Weight
loss, fruit flesh firmness (FFF), total soluble solids (TSS), pH, titratable acid (TA) contents,
fruit skin color (L*, C* and h°®) and physiological and fungal disorders were determined in the
samples taken during shelf life and storage. During storage, FFF and TA decreased while
weight loss and TSS content increased. Physiological and fungal disorders were observed at
3" month of storage. ‘Jiro’ persimmon fruits from 3™ harvest could be stored for 2 months.
Keywords: Persimmon, ‘Jiro’, shelf life, cold storage, harvest

Giris

Diinya Trabzon hurmasi ticaretinde buruk o6zellik géstermeyen, meyve eti sert, yola ve
muhafazaya dayanikli, ¢ekirdeksiz ve meyve eti koyu turuncu-kirmizi renkli ¢esitlere egilim
bulunmaktadir. Trabzon hurmasi besin igerigi, tat ve goriinilis yoniiyle sevilerek tiiketilen ve
dis satim agisindan 6nemi giderek artan bir meyve tiiriidiir.

Eskiden iiretilen daha ¢ok tadi buruk olan ve yumusayinca yenilebilen ¢esitlerin yerini
giiniimiizde tadi1 buruk olmayan ¢esitlerin almasiyla Trabzon hurmasi tiiketim ve ticaretinde
onemli gelismeler olmaktadir. Son yillarda Avrupa pazarlarinin egzotik meyvelerden olan
Trabzon hurmasina taleplerinin artmasi, llkemizde de Trabzon hurmasi yetistiriciligine
olumlu katkilar saglamistir.

Ulkemiz Trabzon hurmast iiretimi 2020 y1li verilerine gére 60661 ton olup, en fazla iireten
iller Adana (13802 ton), Adiyaman (8089 ton), Mersin (7260 ton), Izmir (4580 ton), Yalova



(4150 ton), Denizli (3523 ton) ve Hatay (2853 ton)’dir. Hatay ilinde en fazla Belen (1193
ton), Defne (795 ton), Reyhanli (250 ton), Yayladagi (140 ton), Arsuz (133 ton) ve
Iskenderun (116 ton) ilgelerinde iiretilmektedir (TUIK, 2021).

Yapilan bir ¢alismada ‘Jiro’ Trabzon hurmasi ¢esidinde derim oncesi ve derim sirasinda
kalite kayiplart arastirilmis ve derim Oncesinde goriilen 6nemli kayiplar glines yanigi, dal
stirtmesi ve zararlilar olurken, derim sirasindaki kayiplar ise ezik, yara ve bereler olmustur.
‘Jiro’ Trabzon hurmasi ¢esidinde derim sirasindaki kayiplar %18,34 ve pazarlanabilir meyve
orani ise %81,66, olmustur (Ozdemir ve ark., 2005).

Dortyol-Hatay kosullarinda meyve et rengi kararli ve buruk olmayan ‘Jiro’, Trabzon
hurmasi ¢esidinin en uygun hasat zamanmin SCKM miktar1 ve ¢esitlere 6zgili kabuk rengin
olugmasi tam ¢iceklenmeden itibaren (TCS) 185 ile 215. giin arasinda oldugu ve bu ¢esit igin
en uygun hasat zamanina TCS 185. giinden itibaren ulasabildigi saptanmistir (Toplu ve ark.,
2011).

Ertirk ve ark. (2004) tarafindan ‘Jiro’ Trabzon hurmasi ¢esidi meyveleri 0 ve 5 °C
sicakliklarda ve %85-90 oransal nemde 90 giin depolanmistir. Agirlik kayiplari, depolama
stiresince artmis olup, bu artig 5 °C’de, 0 °C’ye gore daha fazla olmustur. Depolama siiresince,
meyve eti sertligindeki azalmalar, 0 °C’de depolanan meyvelerde 5 °C’de depolananlara gore
daha az olmustur. Muhafaza sicakliklarinin SCKM igerigi iizerine etkisi istatistiksel olarak
Onemsiz bulunmustur. Muhafaza siiresi boyunca her iki sicaklikta da mantarsal ve fizyolojik
bozulma saptanmamistir. Kaplankiran ve ark. (2008) tarafindan, ‘Jiro’ Trabzon hurmasi ¢esidi
0 °C’de ve %85-90 oransal nem kosullarinda 150 giin muhafaza edilmis ve ‘Jiro’ Trabzon
hurmasi meyvelerinin en fazla 90 giin depolanabilecegi saptanmistir. Candir ve ark. (2010)
buruk olmayan ‘Jiro’ Trabzon hurmalarinin 0 °C’de ve %85-90 oransal nemde 150 giin
lislime zarar1 ve mantarsal bozulma olmadan depolanabilecegini bildirmislerdir.

Bu calisma ile yoreye Onerilen ve yayginlastirilmasi diisiiniilen Jiro Trabzon hurmasi
¢esidinin farkli derim zamanlarinda derilip, raf 6mrii ve sogukta muhafazasi belirlenerek, en
1yi muhafaza siire ve derim zamanin belirlenmesi amaglanmaistir.

Materyal ve Metot

Arastirmada Hatay Mustafa Kemal Universitesi Tarimsal Arastirma ve Uygulama Merkezi
(TAUM)’ne ait Dog. Dr. Turan Hakan DEMIRKESER Subtropik ve Turuncgil Meyveleri
Aragtirma ve Uygulama bahgesine (36° 51° N enleminde, 36° 09 E boylaminda ve rakim 9 m)
1998 yilinda Diospyros lotus anaci iizerine asili olarak 5x6 m araliklarla dikilmis ‘Jiro’
Trabzon hurmasi ¢esidi meyveleri kullanilmistir. ‘Jiro’ Trabzon hurmasi; buruk olmayan,
meyve et rengi kararli turuncu renkte ve partenokarpik bir gesittir (Kitagawa ve Glucina,
1984; Tuzcu ve Yildirim, 2000). Toplu ve ark. (2011)’na gére TCS 185. giinde (1. derim,
ekim aymin son haftasi), TCS 193. giinde (2. derim, kasim ayinin ilk haftasi) ve TCS 200.
giinde (3. derim, kasim aymin ikinci haftasi) olmak iizere ‘Jiro’ Trabzon hurmasi
meyvelerinde 3 derim yapilmistir. Meyveler iizerlerinde kapsiilleri kalacak sekilde makas
yardimiyla derilip, yarasiz, beresiz, saglam olanlardan secilen standart irilik ve goriiniise sahip
meyveler deneme i¢in se¢ilmistir. Derilen meyveler plastik kasalara yerlestirilerek 5 giin 20
°C’de %65—70 oransal nemde raf omrii i¢in tutulmusg ve kalite de§isimleri incelenmistir. Her
tic derimde derilen meyveler 0 °C sicaklik ve %85-90 oransal nem kosullarinda 3 ay siireyle
muhafaza edilmistir

Depolama sirasinda periyodik olarak 3 yinelemeli ve her yinelemede 10’ar adet meyve
olacak sekilde ayda bir alinan meyve Orneklerinde; Agirlik kaybi: Raf émrii ve muhafaza
sirasinda 0.01 g'a duyarhi teraziyle (Ohaus Adventurer, ABD) baslangic agirligiyla
karsilastirilarak % olarak hesaplanmigtir. Mantarsal ve fizyolojik bozulmalar: Raf émrii ve
muhafaza sirasinda meyveler incelenmis ve mantarsal ve fizyolojik bozulma gdsterenler



saptanarak % olarak hesaplanmigtir. Meyve kabuk rengi L*, C*ve h°® degerleri: agirlik
kayiplar1 i¢in her ay depodan disar1 ¢ikarilan meyvelerde C.I.E. L*a*b*’ye gére Minolta CR-
300 Chromometer renk Ol¢iim cihazi (Konica Minolta Sensing Inc., Osaka, Japonya) ile
meyvenin ekvator bolgesinde her iki yanaktan daha Onceden isaretlenen yerlerden her
seferinde okuma yapilmistir (McGuire, 1992). Meyve eti sertligi (MES): Raf omrii ve
muhafaza sirasinda her meyvenin ekvator bdlgesinin iki yanagindan, yaklasik 1 cm capindaki
meyve kabugu kaldirildiktan sonra 8 mm’lik delici uca sahip penetrometre (Effegi model FT
327) ile kg-kuvvet (kg-k) cinsinden belirlenmistir. Suda Coziinebilir Toplam Kuru Madde
(SCKM) miktari: Raf 6mrii ve muhafaza sirasinda Her yinelemenin meyve suyu 6rnekleri 20
°C oda sicakliginda el refraktometresi (Atago ATC-1E Model, Atago Co. Ltd., Tokyo,
Japonya) ile % olarak saptanmistir. Titre edilebilir asitlik (TEA) miktari: Raf omrii ve
muhafaza sirasinda potansiyometrik yontem ile 6l¢iilmiis olup, meyve suyunun 0.1 N NaOH
cozeltisi titrasyonuyla malik asit cinsinden % olarak saptanmistir. Meyve suyu pH’s1: Raf
Omrii ve muhafaza sirasinda Hanna model HI 2211 dijital pH metre (Thermo Fisher Scientific
Inc., MA, ABD) ile belirlenmistir

Deneme “Tesadiif parselleri deneme deseni” gore kurulmus olup, elde edilen verilerin
istatistiksel analizi SAS software (SAS Institute, Cary, N.C.) kullanilarak yapilmistir (SAS,
2019). F testi sonunda 6nemli bulunan varyasyon kaynaklaria ait ortalamalar Tukey testi ile
karsilastirilmis ve ortalamalar arasindaki farkliliklar ayri harflerle (P<0.05) gosterilmistir.

Bulgular ve Tartisma

Her ti¢ derimde de ‘Jiro’ Trabzon hurmasi meyvelerinin baslangi¢ analizleri yapildiktan
sonra meyvelerin 5 giin 20 °C sicaklik ve %65-70 oransal nemde saptanan kalite
ozelliklerindeki degisimler Cizelge 1°de verilmistir. Jiro Trabzon hurmasi meyvelerinde
derim zamanlarinin agirlik kayiplarina etkisi istatistiksel olarak onemsiz bulunmustur. Raf
Oomrii siiresine gore, 5. giinde ortalama agirlik kayb1 %3.37 olmustur. Benzer sekilde raf 6mrii
sirasinda agirlik kayiplarinin artti§1 degisik arastiricilar tarafindan da bildirilmistir (Kuzucu ve
ark., 2005; Candir ve ark., 2012; Ozkaya ve ark., 2012; Ozdemir ve ark., 2014a, b; 2017;
Toplu ve ark., 2016).

Tiim derimlerde ‘Jiro’ Trabzon hurmasi meyve renginin ¢eside 6zgii turuncu rengi aldig
goriilmiistiir. Meyve kabuk rengi L* degeri iizerine derim zamanlarinin ve raf émrii siiresinin
etkileri istatistiksel olarak 6nemsiz bulunmustur. Raf émrii sirasinda meyve kabuk rengi C*
degerinde en fazla artis 3. derimde (ortalama 63.26) olurken, en az artis 1. derimde (58.08)
olmustur. Meyve kabuk rengi C* degeri lizerine raf 0mrii siiresinin etkisi istatistiksel olarak
Oonemsiz bulunmustur. Meyve kabuk rengi h® degeri lizerine derim zamanlarinin ve raf dmrii
stiresinin etkileri istatistiksel olarak 6nemsiz bulunmustur (Cizelge 1). Bulgularimizdan farkl
olarak, Kitagawa ve Glucina (1984), Kuzucu ve ark. (2005), Candir ve ark. (2008, 2010,
2012), Ozdemir ve ark. (2009, 2012, 2014a, b); Ozdemir ve ark. (2009; 2012; 2014a; 2017)
ve Toplu ve ark. (2016)’de raf dmrii sirasinda L* ve h°® degerlerinin azaldigini bildirilmistir.

Derim zamanlarinin MES’e etkisi istatistiksel olarak Onemsiz bulunmustur. Raf omri
siiresine gore, baglangicta ortalama 8.56 kg-k olan MES degeri 5. giinde 7.24 kg-k’e
diismiistiir (Cizelge 1). Benzer sonuglar degisik arastiricilar tarafindan da saptanmistir (Oz ve
Ozelkok, 2003; Kuzucu ve ark., 2005; Salvador ve ark., 2007; 2008; Candir ve ark., 2012;
Ozdemir ve ark., 2014a; 2017; Toplu ve ark., 2016).

Her lic derimde de SCKM miktar1 %15’in iizerinde olmakla birlikte, SCKM miktari
lizerine derim zamanlarinin ve raf Omrili siiresinin etkileri istatistiksel olarak Onemsiz
bulunmustur (Cizelge 1). Toplu ve ark. (2016) ve Ozdemir ve ark. (2017) tarafindan da
SCKM miktart lizerine raf Oomrii siliresinin etkisi istatistiksel olarak 6nemsiz bulunmustur.



Benzer sonuglar degisik arastiricilar tarafindan da saptanmustir (Oz ve Ozelkok, 2003; Candir
ve ark., 2012; Ozdemir ve ark., 2014a; Toplu ve ark., 2016).

Raf 6mrii sirasinda TEA miktarinda en diisiik deger 1. derimde (ortalama %0.14) olurken,
diger derimlerde en yiiksek (%0.21) olmustur. TEA miktar1 {izerine raf dmrii siiresinin etkisi
istatistiksel olarak Onemsiz bulunmustur (Cizelge 1). Raf omrii sirasinda meyve suyu pH
degerinde en yliksek deger 1. derimde (ortalama 5.47) saptanirken, 2. ve 3. derimlerde en
diisiik degerler (sirasiyla 5.18 ve 5.23) saptanmustir. Raf omrii siiresine gore, baslangicta
ortalama 5.42 olan pH degeri 5. giinde 5.17’ye diismiistiir (Cizelge 1).

Raf 0mrii sirasinda her ii¢ derimde de mantarsal ve fizyolojik bozulma saptanmamuistir.
Bulgularimizdan farkli olarak, raf omrii sirasinda mantarsal bozulmalarin arttigir degisik
arastiricilar tarafindan da saptanmistir (Candir ve ark., 2012; Ozdemir ve ark., 2014a; 2017;
Toplu ve ark., 2016). Raf 6mrii sirasinda fizyolojik bozulmaya rastlanmamas1 Ozdemir ve
ark. (2014a) ve Toplu ve ark. (2016) tarafindan da saptanmistir.

Denemede 1. ve 2. derim yapildiktan sonra depolanan meyvelerin kondugu depo
kontrolimiiz disinda arizalandigi i¢in, meyveler zarar gormiistiir. Bu nedenle 1. ve 2.
derimden sonra depolanan meyvelerin muhafazalar1 yapilamamis olup, bu ¢alismada sadece
3. derimin muhafaza sonuglar verilebilmistir.

Cizelge 1. ‘Jiro’ Trabzon hurmasinda farkli derimlerde 5 giin 20 °C sicaklik ve %65-70
oransal nemde raf omrii sirasinda agirlik kaybi (%), meyve kabuk rengi (L*, C* ve h°)
degerleri, MES (kg-k), SCKM (%), TEA (%) ve pH degerlerinde saptanan degisimler

Table 1. Changes of different harvests on weight loss(%), fruit skin color (L*, C* and h°) values, FFF (kg-k),
TSS (%), TA (%) and pH value in Jiro' persimmon cultivar during the shelf life of 5 days at 20 °C temperature
and 65—-70% relative humidity

Derimler Agirlik kayb1 Meyve kabuk rengi MES SCKM TEA pH degeri
Harvests Weight loss  Fruit skin color FFF TSS TA pH value
(%) L* degeri C* degeri h° degeri (kg-k) (%) (%)

L* value C*value h°value
1. Derim  3.19 62.10 58.08 65.30° 7.83 15.33 0.14 5.47
1. Harvest b* b a
2.Derim  3.48 61.82 60.76 65.67° 8.36 15.50 0.21 5.18
2. Harvest ab a b
3.Derim  3.45 63.16 63.26 63.90° 7.50 15.50 0.21 5.23
3. Harvest a a b
D45 (derim) O.DY O.D. 2.85 O.D. O.D. O.D. 0.02 0.22
n.s.” n.s. n.s. n.s. n.s.
Raf 6mrii siiresi
Shelf life time
Baglangi¢  0.00 62.32 61.52 65.67° 8.56 15.33 0.19 5.42
Beginning b a a
Raf omrii  3.37 62.39 59.88 64.24° 7.24 15.56 0.18 5.17
Shelflife a b b
Du;s (raf omrii) 0.20 O.D. O.D. O.D. 1.30 O.D. O.D. 0.14
n.s. n.s. n.s. n.s. n.s.

XOrtalama ayrilma Tukey'in HSD testi ile yapildi. Bir siitun igindeki ayni harfleri izleyen araglar (n = 3), P
<0.05'te 6nemli dlgiide farkli degildir.

XMean separation was performed by Tukey’s HSD test. Means (n= 3) followed by same letters within a column
are not significantly different at P<0.05.

¥O.D.: Onemli degil,

Yn.s.: non significant

TCS 200. giinde (3. derim) derilerek muhafazaya alinan ‘Jiro’ Trabzon hurmasi
meyvelerinde muhafaza siiresi uzadikca agirlik kayiplarinda artiglar olmustur. 1. ayda %3.34
olan kayip orani 3. ay sonunda %7.95’¢ ulasmistir (Cizelge 2). Genel olarak, agirlik kaybi
orant Uriiniin toplam agirligmin %10’unu gegmesi durumunda, iriin ekonomik agidan



pazarlanabilir olma o6zelligini kaybedebilmektedir (Grierson ve Wardowski, 1978).
Bulgularimiza gore 3. aymn sonunda bile agirlik kayiplar1 %10’un altinda kalmistir. Benzer
sekilde muhafaza sirasinda agirlik kayiplarinin arttigi degisik arastiricilar tarafindan da
bildirilmistir (Ertiirk ve ark., 2003; 2004; Salvador ve ark., 2004; Kuzucu ve ark., 2005;
Candir ve ark., 2008; 2010; Ozdemir ve ark., 2009; 2012; 2014b).

Mantarsal ve fizyolojik bozulmalar 3. aya kadar goriilmemis olup, muhafaza siiresi
arasindaki farklar istatistiksel olarak 6nemsiz bulunmustur (Cizelge 2). Bulgularimizdan farkli
olarak, Harbiye Trabzon hurmalarinin sogukta muhafazasi siiresince mantarsal ve fizyolojik
bozulma saptanmadigi Ertiirk ve ark. (2003) tarafindan bildirilmistir. Candir ve ark. (2008) ve
Yildiz ve ark. (2015) tarafindan Trabzon hurmalariyla yapilan ¢aligmalarda sogukta muhafaza
stirasinda fizyolojik bozulma goriilmedigi bildirilmistir.

Meyve kabuk rengi L* degeri muhafaza siiresi uzadik¢a azalmis ve baslangigta 63.67
olurken, 3. aym sonunda 41.70’e diismiistiir. Meyve kabuk rengi C* degeri muhafaza siiresi
uzadik¢a azalmis ve baslangigta 63.80 olurken, 3. ayin sonunda 31.21°e diismiistiir. Meyve
kabuk rengi h® degeri muhafaza siiresi uzadik¢a azalmis ve baslangicta 66.86° olurken, 3.
ayin sonunda 60.12°’ye diismiistiir (Cizelge 2). Benzer sekilde, muhafaza sirasinda Candir ve
ark. (2008, 2010), Ozdemir ve ark. (2009, 2012, 2014a, b) ve Yildiz ve ark. (2015)’da L*
degerinin, Ozdemir ve ark. (2014a, b) ve Yildiz ve ark. (2015)’da C* degerinin ve Candir ve
ark. (2008, 2010), Ozdemir ve ark. (2009, 2012, 2014a, b) ve Yildiz ve ark. (2015)’da h®
degerinin azaldigini bildirmislerdir.

Cizelge 2. ‘Jiro’ Trabzon hurmasi meyvelerinde sogukta muhafaza siiresince saptanan agirlik
kayiplari, mantarsal ve fizyolojik bozulma oranlar1 (%) ve meyve kabuk rengi (L*, C* ve h°)
degerleri

Table 2. Weight loss (%), fungal decay and physiological disorder rates (%) and fruit skin color (L*, C* and h°)
values in 'Jiro' persimmon fruits during cold storage

Muhafaza  Agirlik Mantarsal Fizyolojik Meyve kabuk rengi

siiresi (Ay) kaybi bozulma bozulma Fruit skin color
Storage time Weight loss Fungal decay Physiological L* degeri C* degeri h° degeri
(Month) (%) (%) disorder (%) L* value C*value h°value
0 0.00 d* 0.00 0.00 63.67 a 63.80 a 66.86° a
1 334c¢ 0.00 0.00 55.71b 54.06 a 61.31° ab
2 559b 0.00 0.00 4897bc  36.58b 54.93°¢
3 7.95a 3.33 10.00 41.70 c 31.21b 60.12° be
Ds) 0.42 O.DY O.D. 7.38 9.79 6.28
n.s.” n.s.

XOrtalama ayrilma Tukey'in HSD testi ile yapildi. Bir siitun igindeki ayn1 harfleri izleyen araglar (n = 3), P
<0.05'te 6onemli dlgiide farkli degildir.

XMean separation was performed by Tukey’s HSD test. Means (n= 3) followed by same letters within a column
are not significantly different at P<0.05.

¥O.D.: Onemli degil,

Yn.s.: non significant

Muhafazanin baglangicinda 8.69 kg-k olan MES muhafaza siiresince azalmis ve 3. aymn
sonunda 1.11 kg-k’ya diigmiistiir (Cizelge 3). MES’deki diisiis 1.82 kg-k’in altina diistiigiinde
meyvelerin pazarlanabilirlikleri sorun olmaktadir. Buruk olmayan Trabzon hurmasinin
pazarlanabilmesi i¢in meyve eti sertliginin 4 Ib-k’nin (yaklasik 2 kg—k) altina diismemesi
istenmektedir (Crisosto ve ark., 1995). Bulgularimiza gore 3. ayda MES pazarlanabilir sinirin
altina diismiistiir. Benzer sonuglar degisik arastiricilar tarafindan da saptanmustir (Oz ve
Ozelkok, 2003; Ertiirk ve ark., 2003; 2004; Salvador ve ark., 2004; Kuzucu ve ark., 2005;



Brackmann ve ark., 2006; Candir ve ark., 2008; 2012; Ozkaya ve ark., 2012; Ozdemir ve ark.,
2009; 2012; 2014a, b; Yildiz ve ark., 2015).

Baslangicta SCKM miktar1 %15’in tizerinde olmakla birlikte, muhafaza siiresinin SCKM
miktar1 ve meyve suyu pH degeri lizerine etkisi istatistiksel olarak onemsiz bulunmustur
(Cizelge 3). Bulgularimiza benzer olarak, Trabzon hurmalarinin sogukta muhafazasi sirasinda
Candir ve ark. (2008) ve Yildiz ve ark. (2015) tarafindan yapilan c¢alismalarda, muhafaza
stiresinin SCKM miktari lizerine ve Candir ve ark. (2008) ise muhafaza siiresinin meyve suyu
pH degeri iizerine etkisi istatistiksel olarak 6nemsiz bulunmustur. Bulgularimizdan farkli
olarak, muhafaza siiresince SCKM igeriginin diisiis egiliminde oldugu Ozdemir ve ark.
(2014a; 2014b) tarafindan ve ‘Jiro’ Trabzon hurmalarinin sogukta muhafaza siiresince meyve
suyu pH’smmin arttigi Ertirk ve ark. (2004) tarafindan bildirilmistir. Ayrica, Trabzon
hurmalartyla yapilan bazi ¢alismalarda ise muhafaza siiresi uzadikca SCKM igerikleri artis
gdstermistir (Kuzucu ve ark., 2002; Ozkaya ve ark., 2012).

Muhafazanin baslangicinda %0.20 olan TEA miktar1 muhafaza siiresince azalmis ve 3.
aym sonunda %0.12’ye diigmiistiir (Cizelge 3). Bulgularimiz Trabzon hurmalariyla yapilan
benzer ¢aligmalarla uyumludur (Pekmezci ve ark, 1995; Kuzucu ve ark, 2002; Ertiirk ve ark.,
2004; Candir ve ark., 2008). Bulgularimizdan farkli olarak Ertiirk ve ark. (2003) tarafindan
yapilan caligmada, muhafaza siiresinin TEA miktar1 lizerine etkisi istatistiksel olarak 6nemsiz
bulunmustur.

Cizelge 3. ‘Jiro’ Trabzon hurmasi meyvelerinde sogukta muhafaza siiresince saptanan MES
(kg-k), SCKM (%) ve TEA (%) miktarlar1 ve pH degerleri
Table 3. FFF (kg-k), TSS (%) and TA (%) contents and pH values in 'Jiro' persimmon fruits during cold storage

Mubhafaza Siiresi (Ay) MES SCKM TEA pH degeri
Storage time (Month) FFF(kg-k) TSS (%) TA (%) pH value

0 8.69 a* 15.30 0.20 a 532

1 6.93 a 15.70 0.13b 5.17

2 2710 16.00 0.11b 5.10

3 1.11b 16.30 0.12b 5.05
D%s) 1.98 O.DY 0.06 O.D.

n.s.Y n.s.

XOrtalama ayrilma Tukey'in HSD testi ile yapildi. Bir siitun igindeki ayni1 harfleri izleyen araglar (n = 3), P
<0.05'te 6nemli dlgiide farkli degildir.

XMean separation was performed by Tukey’s HSD test. Means (n= 3) followed by same letters within a column
are not significantly different at P<0.05.

¥0.D.: Onemli degil,

Yn.s.: non significant

Sonu¢

Farkli derimler yapildiktan sonra 5 giin 20 °C’de %6570 oransal nemde raf omrii igin
bekletilen meyvelerde yapilan kalite analizleri incelendiginde, derim zamanlarinin etkisinin
cok fazla olmadigi goriilmiistiir.

Sonug olarak, TCS 200. giinde derimi yapilan ‘Jiro” Trabzon hurmalarinin 0 °C’de %85-90
oransal nemde ancak 2 ay kalitesinden fazla bir sey kaybetmeden basartyla muhafaza
edilebilecegi saptanmistir. Modifiye atmosferde paketleme gibi agirlik ve kalite kayiplarinin
en az indirilebilecegi tekniklerinin kullanilmasiyla bu siire uzatilabilir.
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Abstract

Lamiaceae family is one of the major sources of medicinal plants all over the World, and have
many phytochemicals which are potential sources of natural antioxidants, e.g. phenolic
diterpenes, flavonoids, tannins and phenolic acids, and are used as food flavorings, vegetables
and in industry. In this study, the herbs of sage, rosemary, medicinal lavender and mint were
analysed after drying to determine their antioxidant activity and content of total phenolics and
flavonoids. While the highest content of DPPH was determined in sage, the highest antioxidant
activity was obtained from mixed extract with FRAP methods. Lavender has the highest
phenolic content and sage has the highest flavonoid content. These plants, especially mint and
lavender extracts are a good potential for anti-oxidant activity and can be used in
preserving foods.

Keywords: Lamiaceae, DPPH, FRAP, total phenolic

Introduction

The Lamiaceae family (Labiatae) is one of the largest and most distinctive families of
flowering plants, with about 220 genera and almost 4000 species worldwide. This family is one
of the major sources of medicinal plants all over the world. Species of Mentha, Salvia,
Lavandula and Rosamarinus have many phytochemicals which are potential sources of natural
antioxidants, e.g. phenolic diterpenes, flavonoids, tannins and phenolic acids, and are used as
food flavorings, vegetables in industry (Hedge, 1992).

There has been an increasing interest in the use of natural antioxidants, and have been
traditionally used as food ingredients and for their antioxidant properties, among them mint
(Mentha sp.), rosemary (Rosmarinus officinalis L.), sage (Salvia officinalis L.), lavender
(Lavandula angustofolia L.) (Wellwood and Cole, 2004).

Sage (Salvia officinalis L.) is an important aromatic plant cultivated in many parts of the
world for its essential oil. Essential oil of sage and their preparations are externally used for
inflammations and infections of the mucous membranes of throat, dyspeptic symptoms and
excessive perspiration and mouth (stomatitis, gingivitis, and pharyngitis) (Raal et al., 2007).

Medicinal lavender (Lavandula angustofolia L.) is indigenous to Southern Europe and is
sometimes found growing wild in the Mediterranean area between the coast and the lower
mountain slopes. It is cultivated throughout Europe as well as in different parts of Turkey. It
was traditionally used as an antiseptic agent in swabbing of wounds, for burns and insect bites
and in veterinary prac-tice to kill lice and other animal parasites (Wichtl, 1994).

Rosemary (Rosmarinus officinalis L.) is native to the Mediterranean region, is now
cultivated around the world due to its use as a natural food preservative and flavoring agent
(Pérez et al., 2007). Recent studies have displayed rosemary extracts’ strong antibacterial,
antifungal, and antioxidant activity, all of which combine to make the plant a very effective
inhibitor of food pathogens (Ozcan and Chalchat 2008; Tavassoli et al., 2011).
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Mint (Mentha sp) is grown in temperate regions in many parts of the world (South America,
Antarctica, Europe and Asia) (Chambers, 1992; Kanatt et al., 2007). Mint species are comprised
of biologically active components, which are used in traditional medicines. Additionally, mint
species can be used in traditional medicine for common ailments, such as colds, coughs,
sinusitis, fever, bronchitis, and nausea (Starburck, 2001; Dhifi et al., 2011).

As mentioned above, these plants contain phenolic compounds, especially flavonoids. It is
well-known that flavonoids possess a wide range of antioxidant activities. These antioxidant
properties are based on their phenolic structures (Hall and Cuppett, 1997). Phenolic compounds
are also thought to be capable of regenerating endogenous a-tocopherol, in the phospholipid
bilayer of lipoprotein particles, back to its active antioxidant form. They are also known to
inhibit various types of oxidizing enzymes. These potential mechanisms of antioxidant action
make the diverse group of phenolic compounds an interesting target in the search for health-
beneficial phytochemicals (Halliwell andGutteridge, 1989; Hall and Cuppett, 1997)

The aim of this study was to compare the total phenolic, flavonoid and antioxidant activity
of dried herbs of some species from the Lamiaceae family frequently used in folk medicine in
Turkey.

Materials and Methods

Plant materials were collected from the following four perennial species of Lamiaceae
family in their second year of cropping: rosemary (Rosmarinus officinalis L.), sage (Salvia
officinalis L.), mint (Mentha sp), lavender (Lavandula angustofolia L.) at Bolu Abant Izzet
Baysal University, Bolu. The field experimental site was located at research and application
area of Agriculture Faculty, is between 40° 44’ 45" N latitude, 31° 37’ 46" E longitudes with
altitude of 752 m.

Harvest was done after the second half of June 2021, when sage and rosemary were at the
beginning of flowering, lavender full flowering and mint just before flowering. Immediately
after harvest, one part of the herb was prepared for analysis and the well-ventilated room at the
temperature of 25-32°C for 10 days and then packed in paper bags.

Preparation of the herb ethanolic extracts

Extracts for each genotype were prepared to investigate antioxidant activities. For this
reason, 25 g herbs samples were taken and their extraction was performed in 300 mL ethanol
(80%) incubating in a water bath at 40 °C during 18 h. Than, rotary evaporator was used to
evaporate the extracts and was dissolved in 10 ml distilled water before lyophilized. Resulted
extracts were kept at -20 °C until further usage.

Determination of total phenolic content

The spectrometric method described by Musa et al. (2011) was used to determine the total
phenolic content. A sample of approxiately 100 uL. was placed in a tube to which 0.4 puL of
distilled water was added. Then, 0.5 mL of 0.2 N Folin-Ciocalteu solution (diluted ten-fold with
distilled water) and 1 mL of saturated sodium carbonate solution (7.5%) were added to the
samples and the tubes were completely vortexed and left in the dark for 2 h. The extracts were
combined and the phenolic contents of these extracts were measured at 765 nm using an
ultraviolet (UV)-visible spectrophotometer (model UV-1800; Shimadzu Corp., Kyoto, Japan).
The results were expressed as gallic acid equivalents (mg GAE/g) using a standard calibration
curve for this phenolic compound.
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Determination of flavonoids

A slightly modified version of the methods of Kim et al. (2003) was used to determine the
flavonoid contents of samples. One milliliter of extract was placed in a 10-mL volumetric flask,
and 4 mL of distilled water and 0.3 mL of 5% NaNO: (Merck, Darmstadt, Germany) were
added and mixed. After 5 min, 0.3 mL of 10% AICI3.6H20 (Merck) was added. Two milliliters
of 1 mol/L NaOH (Merck) was added 5 min later and then the 2.4 ml of distilled water was
added and vortexed. The solution was mixed well and absorbance was measured immediately
at 510 nm. Flavonoid contents were calculated using a standard calibration curve prepared from
Quercetin.

Determination of the Antioxidant Potential through Free Radical DPPH

The DPPH radical scavenging activity was determined by the method developed by Ghafoor
et al. (2009). Briefly, 1 ml of each extract was taken in test tubes. Then 2 ml of 0.1mM ethanol
solution of DPPH (1,1, Diphenyl-2- Picrylhydrazyl) was added to each of the test tubes and
were shaken until homogenous, incubated at room temperature for 5 minutes and measured
absorption at a wavelength of 517 nm. All measurements were applied in triplicate and obtained
a mean of them. The inhibition percentage of the DPPH radical was calculated from the
following equation:

DPPH radical scavenging activity (%) = [1 - (Absorbance of sample at 517 nm/Absorbance
of control at 517 nm)] x 100.

Results were expressed as the concentration of the extracts necessary to inhibit the initial
DPPH concentration by 50% (IC 50). The IC50 values, i.e. concentration of sample providing
50% of radical scavenging activity was obtained through interpolation of linear regression
analysis.

Ferric reducing antioxidant power (FRAP) assay

The ability to reduce ferric ions was measured using the method described by Musa et al.
(2011). The FRAP reagent was generated by mixing 300 mM sodium acetate buffer (pH 3.6),
10 mM TPTZ (tripyridyl triazine) solution and 20 mM FeCls.6H20 solution in a ratio of 10:1:1
in volume. Extracts (100 ul) were added to 1 ml of FRAP reagent and the reaction mixture was
incubated at room temperature for 30 min. As a standard compound trolox was used. The
increase in absorbance at 595 nm was measured. All the measurements were taken in triplicate
and the mean values were calculated.

Statistical analysis

Statistical analysis of the experimental data was conducted by using JMP statistical program.
Differences between the average values were compared by LSD test at a 5% probability level.

Results and Discussion
Antioxidant activity

The antioxidant properties of ethanol extract were determined using the DPPH (1,1-
diphenyl-2-picrylhydrazyl) radical scavenging activity and FRAP (Ferric reducing antioxidant

power) method. The results are shown in Table 1. Compared to two antioxidan activities, DPPH
methods showed the highest antioxidant activity for all plants. The values of antioxidant
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activities varied between 64,93 and 72,97 mg/g in DPPH radical scavenging activity, 21,92 and
26,60 mg/g in FRAP for all plants (Table 1).

In the antioxidant activities examined by the DPPH radical scavenging activity, it is observed

that especiallly mint are prominent. The highest DPPH radical scavenging activity was found
in sage (64,93 mg/g), followed by rosemary (66,58 mg/g), lavender (67,12 mg/g), mixed extract
(69,59 mg/g) and mint (72,97 mg/g) in Table 1. When compared to the ethanol extracts of all
DPPH and FRAP, DPPH radical scavenging activity had higher than FRAP (Figure 1).
When Table 1 is analyzed, it is seen that the FRAP values vary between 21,92 and 26,60
mgTE/g, mixed plants gave higher FRAP than other all plants, and also with very similar values,
followed by lavender (26,12 %). The prepared ethanol extract of herbs, and found that the
sequence for FRAP was in the order of mixed plants > lavender > rosemary > mint > sage
(Figure 1).
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Figure 1. DPPH and FRAP values of selected medicinal plants of lamiaceae family

As reported by Chen and Ho (1997), a very important compound in herbs of Lamiaceae
family is rosmarinic acid, showing high scavenging DPPH potential this being related to the
presence of four hydroxylgroups in its molecule (Fecka et al. 2002). Also Spiridon et al. (2011)
determined the O. vulgare (IC50=83.95ug/ml) and M. officinalis (1C50=87.28 pug/ml)
extracts are the most effective antioxidants in scavenging DPPH, but there was no significant
difference between them, while the extract of L. angustifolia is less active (IC50 = 96.67 pg/ml).
Likewise, Jipa et al. (2008) stated that sage and rosemary extracts showed remarkable degree
of antioxidant activity. The inconsistency among in the data of the current experiment and other
reports might be explained by the differences in cultivars, growing conditions (Mohammad Al-
Ismail and Aburjai, 2004), as well as the methodology used to determine the antioxidant
activity.

Phenolic contents

Results expressed as gallic acid equivalents (mg GAE/g) are presented in Table 1. The
phenolic concentration of the ethanol extracts of herbs ranged from 49,42 mg of gallic acid
equivalents (GAE/g) of dry weight to 48,09 mg of GAE/g of dry weight (Table 1). While the
highest total phenolic concent was found in lavender, the lowest total phenolic concent was
found in mint. The maximum total phenolic concent was obtained from lavender, and followed
by mixed plant, rosemary, sage respectively (Figure 2).
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In previous studies reported that the total phenolic content of mint extract, reported by Kanatt
et al. (2007), was 25.6 mg in terms of catechin equivalent per g of wet weight of extract. In
another study, Scherer et al. (2013) reported that the methanolic extract of M. spicata was 76.3
mg gallic acid equivalents per gram of dry extract. Likewise, sage and rosemary extracts, which
were the most potent in the assay, contain the highest amounts of total phenolics (Dorman et
al., 2003). In addition, Spiridon et al., (2011) indicated that lavender, rosemary and sage have
similar total phenolic levels but vary in their antioxidant activities.

Variability of total phenolic concent between these finding and previous studies can be
explained by extraction conditions and methods, different genotypes, ecological conditions,
cultivation techniques.

Flavonoid contents

The total flavonoid content of all plants ranged from 29,93 to 31,46 mg/g quercetine for dry
extract herbs. The highest value of total flavonoids was obtained from sage and rosemary (31,30
mg/g quercetine), followed by mixed plants (30,89 mg/g quercetine), mint (30,47 mg/g
quercetine) and lavender (29,92 mg/g quercetine) (Table 1). As seen table 1, all herbs showed
similar total flavonoid content values with 29,93 to 31,46 mg/g quercetine.

Table 1. The results of the DPPH, FRAP, total phenolic and flavonoid of selected medicinal
lants of lamiaceae family

Extracts DPPH | FRAP (mg | Phenolic Flavonoid (mg | Extract (%)
(IC50) | TE/g) (mg QE/g)
(mg/g) GAE/g)
Sage 64,93ns | 21,92b 48,57ns 31,46ns 23,53¢
Rosemary 66,58 25,19ab 48,61 31,30 24,01b
Lavender 67,12 26,12a 49,42 29,93 18,50d
Mint 72,97 23,71ab 48,09 30,47 29,44a
Mixed extract | 69,59 26,60a 48,86 30,89 -
Average 68,24 24,71 48,71 30,81 23,87
LSD (0,05) 9,21 3,50 23,07 17,26 0,13
CV (%) 7,17 7,51 2,52 2,97 0,27

*LSD: Least significant difference,

*ns: non-significant,

*Any means in the same column followed by different letters are significantly (p < 0.05) different by Least
Significant Difference test

Sage Rosemary Lavender Mint Mixed extract

60
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40
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1

oS O O

S

B Phenolic (mg GAE/g)  BFlavonoid (mg QE/g)

Figure 2. Total phenolic and flavonoid contents of selected medicinal olants of lamiaceae
family
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Previous studies have reported plant extracts with a high phenolic content also contained a
high flavonoid content (Chithiraikumar et al., 2017). Sage and rosemary have the highest
flavonoids content (Ninfali et al., 2005). Likewise, Spiridon et al. (2011) reported that
rosemary, mint and lavender showed the highest level for flavonoid content compared to other
plants.

Conclusions

This study indicates that DPPH, and FRAP types of antioxidant capacity measurements,
DPPH methods showed the highest antioxidant activity. The highest antioxidant activity was
obtained from mint which were slightly different compared to the other plants. Moreover, it
was seen that application of mixed extract increased the antioxidant activity DPPH and FRAP
methods. When all plant extracts were evaluated together, the mint, mixed and lavender
extracts showed the highest antioxidant activity and total phenolics against all tested other
plants. So, these extracts are a good potential for antioxidant activity and can be used in
preserving foods.
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Abstract

Striga hermonthica (Del.) Benth. is a major biotic constraint to cereal crop production in Africa.
It infests fields and compromises the production of maize, one of the staple food crops of the
country's populations. Maize is the second most important cereal crop produced in Burkina
Faso. This study aims to contribute to the improvement of maize productivity through the
integrated management of S. hermonthica in Burkina Faso. Eight (08) maize genotypes were
evaluated for their resistance to S. hermonthica in vitro and in vivo. The in vitro test revealed
that the variety Espoir (1.66 mm) as well as the lines TZI 18 (3.37 mm), ELN45-1-1-1 (8.59
mm) and FBML 10 (4.33 mm) can be considered as having a low production ability of the
Striga seed germination stimulant The pot and field tests showed that the line FBML 10
(0.5g/pot) could be considered tolerant as it resulted in late emergence of Striga. The varieties
Komsaya (63.6 g/plant), SR 21 (93 g/plant), Espoir (42 g/plant) and Wari (73.7 g/plant) could
also be considered as tolerant to Striga hermonthica because despite their high infestation in
the field, they show a good yield level.

Keywords: maize (Zea mays L.), line, variety, resistant, tolerant, Striga hermonthica, Burkina
Faso

Introduction

Burkina Faso is an essentially agricultural country where the majority of the population lives
off the land and other natural resources (water, forests, pastures). Agriculture, the main
productive sector of the economy, is dominated by small family farms (CNRST, 2005). It
provides employment for more than 80% of the population and contributes more than 30% to
the Gross Domestic Product (GDP) (CNRST, 2005). The main crops grown are food crops,
dominated by cereals, market gardening and some cash crops.

The total area under cereal crops during the 2019-2020 crop year was 4,272,786 hectares
with a final national production of 4,939,630 tonnes, with maize taking second place with a
national production of 1,710,898 tonnes (DGESS/MAAH, 2020). Indeed, it has a better yield
potential than other cereals (SANOU, 1996). This explains the continuous growth of its area
for decades. Despite this development, Burkina Faso is still struggling to feed its 20 million
inhabitants (ISND, 2020). This is a real challenge, to which must be added the constraints linked
to agricultural production, particularly maize, whose main constraints are drought, low soil
fertility and weeds (Waddington et al., 2010). Weed species frequently observed on these low
fertility, drought-prone soils are those of the parasitic Orobanchaceae family (Parker, 2009;
Rodenburg and Johnson, 2009). Striga spp. in particular Striga hermonthica(Del.) Benth. and
Striga asiatica(L.) Kuntze, are the most widespread and economically important parasitic weed
species (Rodenburg et al., 2010; Spallek et al., 2013). Striga parasitizes major annual crops
such as sorghum, rice, millet and maize. Striga species negatively affect the growth and yield
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of the crops they infest (Webb and Smith 1996; Frost et al., 1997; Gurney et al., 1999). Severe
infestation of these crops can result in a loss of production of 50-100% (Doggett, 1988, Watson
et al., 2007, Sunda et al., 2012). The financial loss caused by Striga spp.is estimated at seven
billion US dollars annually and the infestation affects the lives of over 100 million people in
Africa (Badu-Apraku and Akinwale ,2011). However, the magnitude of these negative effects
depends on the environment and the genetic make-up of the host and the pest. Host plant
genotypes can exhibit varying levels, mechanisms and combinations of resistance and tolerance
to Striga species (Yoder and Scholes, 2010; Rodenburg and Bastiaans, 2011). Varietal selection
seems to be the most appropriate way to control Striga as the use of resistant varieties is
inexpensive and does not require special qualification on the part of the growers (Olivier et al.,
1992).

It is therefore necessary to identify cultivars with resistance potential in order to respond to
the concerns of the national breeding programme (Olivier et al., 1992). It is for this reason that
this study entitled "Evaluation of maize (Zea mays L.) lines and varieties for their resistance to
Striga hermonthica (Del.) Benth." was initiated in vitro and in vivo. The objective of this study
is to contribute to the improvement of maize productivity through the integrated management
of S. hermonthica in Burkina Faso.

Specifically, this will involve :

- in vitro screening of maize lines and varieties for resistance to S. hermonthica
- in vivo screening of maize lines and varieties for resistance to S. hermonthica;
- to determine the diversity and species richness of early weed infestation in maize in the field.

Three hypotheses underpinned our research work: (01) maize lines and varieties have a pre-
infestation resistance or tolerance to Striga hermonthica;(02) maize lines and varieties have a
post-infestation resistance or tolerance to Striga hermonthica; (03) the maize cropping system
induces a high diversity of weeds.

This paper consists of two (02) parts. The first part, which is devoted to the bibliographical
review, includes two (02) chapters, the first of which presents general information on Striga
hermonthica and the second on maize. The second part of the dissertation, which deals with
research activities, is composed of three (03) chapters, namely: in vitro screening; pot screening
and field screening of maize lines and varieties.

Materials and methods
Framework of the study
Geographical location of the Farako-Ba station
The study was conducted at INERA on the Farako-Ba station (4°20' west longitude, 11°06'

north latitude and 405 m altitude) located 10 km south-west of Bobo-Dioulasso on the national
road n°7 linking Bobo-Dioulasso to Banfora.
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Figure 1. Map of the geographical location of the Farako-Ba research station.
Climate

The climate of the area is of the South Sudanese type (Guinko, 1984), characterised by the
alternation of two seasons: a rainy season lasting 5 to 6 months with a rainfall varying between
950 mm and 1100 mm and a dry season from November to April.

Material
Plant material

The plant material used was a composite sample of Striga and maize seeds. The Striga seeds
were collected during the 2017 season from farmers' fields in the villages of Samagan (11°08'
N; 4°19' W), Banakélédaga (11°19'N; 4°19' W) and Farako-Ba (11°06' N; 4°20' W). As for
maize seeds, they are composed of four (04) lines and four (04) varieties (Table I) from the
maize/wheat improvement and production section and emerging plants of INERA's traditional
cereals programm.

Table I. List of maize genotypes to be screened

Speculation Treatments Features
Maize FBML 10 Lineage
Maize ELN41-1-1-4 Lineage
Maize ELN45-1-1-1 Lineage
Maize TZI 18 Lineage
Maize Komsaya V. Hybrid
Maize SR 21 V. Composite
Maize Wari V. Composite
Maize Hope V. Composite
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Methodology

In vitro evaluation of the resistance of maize lines and varieties to Striga hermonthica
Germination of maize grains

Maize grains were soaked in 25 ml of a 1% sodium hypochlorite (NaOCl) solution for 15
min and rinsed at least 3 times before being soaked for 5 h in sterile distilled water. The grains
were then transferred to Petri dishes containing moistened filter paper. The dishes were sealed
with plastic straps and the whole set was incubated for 48 h at the ambient temperature of the
laboratory, which varies between 20 and 30°C. The most vigorous seedlings were used for the
Agar gel test.

Conditioning of Striga seeds

Striga seeds were sterilised with 70° ethanol and 1% sodium hypochlorite (NaOCI)
successively for 3 and 5 min. Two drops of Tween 80 were added to the bleach to lower the
surface tension. After sterilisation, the Striga seeds were rinsed at least three times with sterile
distilled water before use. The sterilised Striga seeds were placed in a sterile Erlenmeyer flask
containing sterile distilled water. The contents were stirred to thoroughly immerse the Striga
seeds. The Erlenmeyer flask was then covered with aluminium foil and placed in an incubator
at 28°C for 08 days. During conditioning, the water was changed every two days to avoid
pathogen development.

Agar gel test

One (01) ml of the solution consisting of sterile distilled water and conditioned Striga seeds
was pipetted into a 9 cm diameter Petri dish. Agar was prepared at a concentration of 0.7% and
autoclaved at 120°C for 15 minutes. It was then cooled to about 40°C and poured over the
Striga seeds in the Petri dish so that the seeds were evenly distributed at the bottom of the Petri
dish. After the Agar solution has solidified, the radicles of 2 germinating maize seeds (48h old)
are buried in the Agar in an opposite position, at the edge of the Petri dish. The Petri dishes
containing the Striga seeds and maize seedlings were sealed with para film and incubated at
28°C for 72 h. After 3 days of incubation, each Petri dish was observed on the bottom side
under a binocular loupe to visualise the germinated Striga seeds in the Agar. Three Petri dishes
were used per maize line and variety, corresponding to three replicates.

Observation

For each Petri dish, the Maximum Germination Distance (MGD) which is the largest
distance in mm between the main root of the maize and the germinating Striga seed was
measured for the 2 seedlings. Maize seedlings are classified as low germination stimulant
producers if the DMG is less than 10 mm and high stimulation producers if the DMG is greater
than or equal to 10 mm. The number of germinated Striga seeds was also assessed. Striga
germination observations for each line and variety took place over ten days.
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Figure 2. Main steps of the agar gel test for the evaluation of Striga seed germination in the presence of maize
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In-pot evaluation of the resistance of maize lines and varieties to Striga hermonthica
Experimental set-up

The experimental set-up is a completely randomised Fisher block of three (03) replicates and
seven (07) treatments (03 lines and 04 maize varieties). In each block, there are seven (07) pots
each representing one treatment.

Soil sterilization

Soil samples were taken from a surface horizon (top 5 cm of soil) containing decaying litter.
They were mixed with sand in the proportion of 2/3 soil to 1/3 sand. They are then sterilised in an
autoclave at 120°C for 30 minutes in order to eliminate weed seeds and possibly those of Striga.

Infestation of potting soil

The sterilised soil was placed in plastic pots of 20 cm diameter, i.e. 5 kg of soil. The pots were
then artificially infested by the method of Marley et al. (1999). In this method, first take 1kg of
well-sieved sand of 200um mesh and autoclave it at 130°C for 30 min. Then mix 50 g of Striga
seeds with 1 kg of the sterilised sand. Finally, 10 g of this mixture is taken to be mixed with the
soil of the upper part of the pot, i.e. the first 5 cm. A total of 11.42 g of Striga seeds with 228.4 g
of sieved sand was used for the 21 pots. A standard was designed to take the necessary 10 g of the
mixture.

Field evaluation of the resistance of maize lines and varieties to Striga hermonthica
Experimental set-up

The experimental set-up was a completely randomised Fisher block with seven (07) treatments
and three (03) replications, i.e. twenty-one (21) treatments in total (each treatment consisted of one
maize variety or line). The total area of the trial was 494 m2 and the area of the individual plots
was 20 m2 (5 m x 4 m) each. The individual plots as well as the blocks were separated by 0.5 m
alleys.

Infestation of the system

All treatments in the experimental set-up were artificially infested.We first took 14.57 kg of
well-sieved sand with a mesh size of 200 um. Then we mixed 0.13 kg of Striga seeds with the
sieved sand to obtain a homogeneous sand-Striga mixture. Finally, we took 10 g of this mixture
and infested each seedbed at 80 x 40 cm spacings. A standard was designed to take the 10 g
necessary for the infestation per seedling.

Crop management
The tillage operations in the field were carried out on 03 July 2020 by ploughing followed by

levelling on 06 July, i.e. one week before sowing. The potted soil containing the Striga seeds was
also moistened for one week before sowing the maize grains.
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Artificial infestation of the field system with Striga was carried out on 10 July 2020 followed by
sowing of maize in the field and in pots on 14 July 4 Days After Infestation (DAD) at 80 x 40 cm
spacing at a rate of 03 seeds per pot.

The other cultural operations were:

application of NPKSB (14-23-14-6-1) at 300 kg/ha followed by de-matting on 29 July 2020
(15 DAS): 14.11kg for the whole experiment at a rate of 9.6 g/pack.

application of urea (0-0-46) at 30 days before the end of the season on 13 August 2020 at
100 kg/ha in one fraction: 4.70 kg for the whole experiment at a rate of 3.2 g/packet.
phytosanitary treatments based on Emamectin benzoate 50 g/kg in dispersible granules-WG
at a dose of 10 g/sprayer against armyworm (3 in number) at intervals of 15 days between
treatments.

Two weedings (between seed rows) and three manual weedings on the seed rows while sparing
Striga hermonthica.

Data collection

Data were collected on the useful area (3.2 m?) around 10 randomly marked plants. However,
data on Striga were collected on all the elementary plots.

Data on Striga

The variables measured on Striga concerned

- the date of first emergence of Striga: This observation aims at knowing the lines or varieties

of maize stimulating quickly the germination of Striga;

- the number of Striga plants at 45, 60 and 75 days after Striga emergence: These different

counts can be used to determine the vegetative stages of the maize at which flowering or non-
flowering Striga plants appear;

- and the dry biomass of Striga at harvest.

Data on maize plants

- The following agro-morphological and physiological parameters were measured

- the date of male and female flowering

- the diameter of the maize stalks at 45, 60 and 75 days before harvest using a caliper in the
working area

- the height in cm of the plants: 15, 30, 45 and 60 days before harvest: this is the measurement
of the height of the plants from the ground to the base of the leaf or panicle;

- the number of leaves: 15, 30, 45 and 60 days after the harvest;

- Chlorophyll content at 15, 30, 45, 60 and 75 days of age: this is the measurement of the
chlorophyll content in the leaves of the plants using a Chlorophyll meter model SPAD-502 ;
- The severity of Striga symptoms in maize at 45, 60 and 70 days after harvest was estimated
using the Kim (1991) rating scale. This scale varies from 1 to 9;

- 1000 kernel weight ;

- number of ears and grain yield
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Table II. Symptomatology scale used to measure tolerance of maize and rice to Striga hermonthica

Description of symptoms
Degree Leaf area burnt (%) Necrosis Grow*th of the Ylel(l of ears of
plant corn¥.
1 0 0 unaffected unaffected
2 10 some points unaffected unaffected
3 20 points unaffected
4 30 points
5 40 points
6 50 gray dots
7 60 many points
8 70 many points
. no heads and
9 100 many points premature death tassels

(according to Kim)
* The increasing number of signs - reflects an increasingly strong effect on plant growth and ear yield

Species diversity of other weeds

Weeds other than Striga were determined through an inventory carried out at 45 DAS in a Im2
plot randomly placed on each elementary plot. It consisted in identifying weeds of different genera
and species. The flora of (Le Bourgeois et Merlier ,1995) was used for the taxonomic identification
of species. During the inventory, each weed species inventoried was given an abundance score
using the Barralis (1976) scale ranging from 1 to 5.

Table II1. Barralis (1976) weed abundance rating scale

Class Correspondence
1. < 1 individuals/m?
2. 1-2 individuals/m?
3. 3-20 individuals/m?
4. 21-50 individuals/m?
5. >50 individuals/m?

Data analysis

For the in vitro, pot and field evaluation, the Excel 2013 spreadsheet was used for data entry.
Analysis of variance was performed with R software version 3.4.4 and comparisons of means were
performed using Duncan's test at the 5% threshold.

GENSTAT 11th was used to calculate standard deviations and coefficients of variation.
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Results and Discussions

Results
In vitro evaluation of the resistance of maize lines and varieties to Striga hermonthica

Maximum germination distance of Striga hermonthica seeds under the stimulation of maize
lines and varieties

The results of the statistical analysis showed that there was no significant difference (P>0.05)
between treatments for the Maximum Germination Distance (MGD) of Striga seeds under the
effect of germination stimulants. The variety Espoir as well as the lines TZI 18; ELN45-1-1-1 and
FBML 10 used obtained a MGD lower than 10 mm (MGD<10 mm). The varieties Komsaya; SR
21 and Wari obtained a DMG of more than 10 mm (DMG>10 mm) (Figure 3)
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Figure 3. Germination distance between a germinated Striga seed and the main maize radicle

Photo 1. Germination distance between a germinated Striga seed and the main maize radicle,
Farako-Ba, 2018
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Number of germinated Striga hermonthica under stimulation of maize lines and varieties

The analysis of variance shows that there was no significant difference (P>0.05) between the
treatments regarding the number of germinated Striga seeds. Nevertheless, the line ELN45-1-1-1
obtained the highest numerical value (11 germinated seeds) while the variety Espoir recorded the
lowest number of germinated seeds (0.33) (figure 4).
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Figure 4. Number of germinated Striga seeds according to treatments

In-pot evaluation of the resistance of maize lines and varieties to Striga
hermonthica

Emergence of Striga in pots

This figure shows the date of first emergence (DPE) of Striga hermonthica. The analysis of
variance showed a significant difference between the treatments (p< 0.05) for the date of first
emergence of Striga. The first appearances of Striga hermonthica were observed with the Espoir
variety at (48 DAS) while the last appearances of Striga hermonthica were recorded with the
FBML 10 line at (77.66) DAS on average. It should be noted that no Striga emerged at ELN41-1-
1-4 and TZI 18.
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Figure 5. Date of first emergence of Striga assessed in pots
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Infestation status of maize plants by Striga hermonthica

Table IV presents the number of germinated Striga as well as the dry biomass of Striga plants
(BSS). The analysis of variance showed a significant difference between the treatments (p< 0.05)
for the date of first emergence of Striga. The first appearances of Striga hermonthica were observed
with the Espoir variety at (48 DAS) while the last appearances of Striga hermonthica were recorded
with the FBML 10 line at (77.66) DAS on average. It should be noted that no Striga emerged at
ELN41-1-1-4 and TZI 18.

Regarding the number of germinated Striga, the anova showed no significant difference between
treatments. Striga did not germinate much at the pot level. Only the variety Wari recorded an
average of (0.33) germinated Striga per pot at 60 DAS. However, at 75 days of age, a significant
number of Striga was recorded in SR 21 (4.33).

Concerning the dry biomass of Striga, a significant difference was shown by anova (p=0.0175).
Two batches of varieties stood out for their average biomass numbers. Indeed, the first batch
composed only of the Espoir variety obtained the highest dry biomass of Striga (1.73 g/pot) and
the second contains statistically identical dry biomasses. However, FBML 10 (0.5g/pot) had the
lowest Striga biomass.

Table I'V. Number of germinated Striga and dry biomass of Striga
Nombre de Striga germé

Traitement 60JAS 75JAS BSS (g/pot)
ELN41-1-1-4 00+00 00+00 00°+00
Espoir 00+00 3,33+4,04 1,73%+0,05
FBML 10 00+00 2,33+ 2,51 0,5%+0,7
Komsaya 0000 1+1 0,77%+0,8
SR 21 00+00 4,33+3,51 1,37%+1,1
TZ118 00+00 00+00 00°+00
Wari 0,33+0,57 1,33+1,15 1,22 +0,34
Moyenne 0,048 1,76 0,8

CV (%) 458,3 131,1 74,7
Probabilité 0,463 0,238 0,0175

BSS: Biomasse Sé¢che du Striga
Assessment of the severity of S. hermonthica on maize plants in infested pots

Figure 6 shows the severity of Striga symptoms on maize plants. This severity was highly
significant (p < 0.001) only at 60 days as shown in the analysis of variance. On a scale of 01 to 09,
the severity of foliar symptoms varied from (3.33) to (07.66) per maize plant on average throughout
the experiment. At 70 days of age, it was more pronounced in all plants. However, TZI 18 had the
highest symptom severity, increasing from 6.33 at 45 days of age to 7.66 at 70 days of age, while
SR 21 had the lowest symptom severity (3.33 to 5.33).
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Figure 6. Severity of leaf symptoms on tested genotypes

Agro-morphological characterisation of maize lines and varieties subjected fo Striga

hermonthica

Number of leaves and diameter of plants

The effect of Striga on the number of leaves and the diameter of the stalks of the different maize
plants (Table V) was not significant as shown by the analysis of variances. The number of leaves
per maize plant varied from 4.33 to 13.66. Wari recorded a significant number of leaves, which
increased from 5.33 to 13.66 from 15 to 60 days before harvest, and had the largest diameter
(17.53mm) of stalks at 45 days before harvest. And at 60 JAS, this diameter (18.63mm) was joined
by that of FBML 10.

Table V. Number of leaves and stem diameters

NF NF NF D (mm) NF D (mm)
Traitement  15JAS 30JAS 45JAS 45JAS 60 JAS 60JAS
ELN41-1-1-4 4,66+0,57 7+l 0920401 15,70£15,70 12,33+£0,57 17,36+2,54
Espoir 5+00 7400 107401 13,76+3,80  13,33+0,57 15,30+4,07
FBML 10 4334057 7,33+0,57 9,66*+1,15 16,90+2,10 131 18,6343
Komsaya 4,66+0,57  6,66+0,57 9,33°+1,15 13,26+2,51 12,66+1,15 15,33+3,54
SR 21 4,66+0,57  7,3340,57 9,66°°+0,57 15,93+1,11 13,33+0,57 17,03+0,83
TZ118 5400 7400 5+4.58 9,16+9 7,33+6,65  10,33+10,01
Wari 5,3340,57  7,66+0,57 11°+1 17,5342.21 13,66+1,52 18,63+2,51
Moyenne 4,9 7,14 9,1 14,61 12,24 16,1
CV (%) 9,9 8,1 21,6 28,4 21,8 29
Probabilit¢ 0,186 0,49 0,0502 0,276 0,126 0,387

NF: Number of sheets; D: Diameter
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lant heights

Figure 7 shows the height of maize lines and varieties under the effect of Striga hermonthica.
No significant differences were observed with the height of the maize plants. The average plant
height ranged from 25.66 to 48.33 cm at 15 days before harvest and from 64 to 120.56 cm at 60
days before harvest. The highest heights were obtained with SR 21 (120.56 cm) followed by Wari
(113.76 cm) at 60 days of age.
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Figure 7. Height of maize plants according to genotypes tested
Physiological characterisation and biomass of the plants tested
Flowering and biomass

Table VI shows the date and distance of male and female flowering as well as the total and root
biomass of maize. The analysis of variance shows that there is no significant difference between
the treatments for the male and female flowering date of the maize plants. The lineELN41-1-1-4
obtained the latest male (66.33 JAS) and female (76.33 JAS) flowering dates and the earliest (40.33
and 44.33 JAS) are obtained with the line TZI 18.

The analysis revealed a significant difference between the treatments (p < 0.05) for the male
and female flowering gap of the maize plants, ranging from 3.66 to 13 days. And it is the varieties
Espoir and Wari that recorded a significant flowering gap of 13 days while TZI 18 obtained a much
lower flowering gap (3.66 days).

Regarding the biomass of the lines and varieties, the highest total biomasses were recorded with
SR 21 (110.41 kg/ha) and Wari (127.08 kg/ha). Wari (41.14 kg/ha) also obtained the highest root
biomass.

Table VI. Flowering and biomass of maize plants

F. male F.femelle E. floraison B.totale B.racinaire
Traitement JAS JAS Jour g/pot g/pot
ELN41-1-1-4 66,33+2,30 76,33+3,21 9,33%+1,52  32,66+1,01 5,3+£3,5
Espoir 62+6 75,66+4,04 13+4,58 20+4,58 5,4+3,31
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FBML 10 62,3342.51  7033+4,72 74264 27.66+7,37 3,1+1,8
Komsaya 583343,51  69,33+2,30  10%+1,73 28,33+14,43  6,26+7,19
SR 21 60,33£1,52  73,33+£1,15  12%+] 35,3348 5,83+3.09
TZ1 18 40,33434,96 443343842 3,663 .21 15+18 0,93+1,2
Wari 58+ 1 724346 13b+4.35 40,66+20,74  13,16£10,41
Moyenne 58,2 68,8 9,71 28,5 6,44

CV (%) 23,3 21,6 31 46 57.8
Probabilité 0,386 0,201 0,0168 0,297 0,032

F. male: Male flowering; F. female: Female flowering; E. flowering: Flowering interval male and female; B. total:
Total biomass; B. root: Root biomass.

Chlorophyll content

The analysis of variance did not reveal any significant difference between the treatments for the
chlorophyll content of the leaves (Table VII). The chlorophyll level was globally high at 30 days
of age in all maize plants with an average of 41.1%. At this date, the peak was reached by SR 21
(42.73%). However, from 45 days of age, Wari's chlorophyll level (34.9%) increased and became
the highest.

Table VII. Chlorophyll content of maize leaves
Taux de Chlorophylle (%)

Traitement 15JAS 30JAS 45JAS 60JAS 75JAS
ELN41-1-1-4  2923+4,99  40,56+4,52  26,30+6,94 17,36+2,58 13,56+4,96
Espoir 28,66+7,51 37,83+2,56  19,40+5,66 15,134+2,40 12,36+4,04
FBML 10 34,46+3,50  40,03+1,17  26,63+4,68  19,93+1,91 21,20+0,60
Komsaya 30,33+13,02  41,96+0,90  26,56+9,19 19+3,47 20,06+4,25
SR 21 34,1642,04  42,73+4,46  29,50+4,65  20,06+5,14 20,50+5,16
TZ118 32,46+5.64  42,5+1,8 19,20+17,2 17,13+14,97  18,9+17,01
Wari 32,03+ 3,84  42.03+4,14 34,9+ 8,43 24,06+8,78 22,90+5,23
Moyenne 30,2 41,1 26,1 19 18,5

CV (%) 22,2 7,7 34,8 37,6 41
Probabilité 0,221 0,507 0,297 0,813 0,568

Field evaluation of resistance of maize lines and varieties to Striga hermonthica
Emergence of Striga

The date of first emergence of Striga plants is indicated in this figure. The analysis of variance
showed a highly significant difference between treatments (p< 0.001) for the date of first
emergence of Striga. The first appearances of Striga hermonthica were observed with the line
ELN41-1-1-4 at 34 days before harvest, while the last appearances of Striga hermonthica were
recorded with the varieties Espoir; SR 21; Wari and the lines TZI 18 and FBMLI10 at 37 days
before harvest
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Figure 8. Date of first emergence of Striga assessed in the field

Infestation status of maize plants by Striga hermonthica

Table VIII shows the number of germinated Striga plants, and from the analysis of variance, a
very significant difference between the treatments (p < 0.01) only at 45 days after planting.
Komsaya is the variety that obtained the highest number of germinated Striga (26.67) at 45 DAS.
At 60 DAS Komsaya obtains (104) germinated Striga while at 75 DAS, SR 21 totals the highest
number of germinated Striga on average (352.67).

The dry biomass of Striga did not show any significant difference (P>0.05) between the
treatments. However, two varieties stood out for their average number of Striga. These were
theELN41-1-1-4 line which obtained the highest dry Striga biomass (106.24g/plant) against
(9.3g/plant) for FBML 10 which obtained the lowest Strigal biomass.

Table VIII. Number of germinated Striga and dry biomass of Striga

Nombre de Striga germé

Traitement 45JAS 60JAS 75JAS BSS (g/plant)
ELN41-1-1-4 3242 54,33+22,03 232,67+108,68 106,24+93,03
Espoir 5,34°+2,081 56+30,34 212,33+158,79 42+16,28
FBML 10 2242 34,34+25,78 106,34+107,99 9,3+2,88
Komsaya 26,67°+10,5 104+63,98 261,33+117,52 63,6+24,08
SR 21 16,34%°+7,5 96,34+19,30 352,67+165,68 93+42,17
TZI 18 6,67°+7,23 88,67+80,35 203£179 40,88+44,68
Wari 7,332+0,58 61,67+17,48 164,67+120,27 73,7+44,26
Moyenne 9,6 70,8 219 61

CV (%) 59,8 61,6 62,9 76,2
Probabilité 0,00125 0,437 0,496 0,238

DPE: Date of first emergence of Striga; BSS: Dry biomass of Striga
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Assessment of the severity of S. hermonthica on maize plants in infested plots

This figure 9 shows the severity of Striga symptoms on maize plants. The results show a highly
significant difference between treatments (p < 0.001).on a scale of 01 to 09, the severity of foliar
symptoms ranged from 01.6 to 07 per maize plant on average throughout the experiment. From 60
days of age, Striga symptoms were more severe in all maize plants. However, TZI 18 (6.66) and
FBML 10 (7) had the highest symptom severity compared to (2.66) and (03) for SR 21 and Wari
respectively which had the lowest severity.

Sévérité des
symptoémes

Figure 9. Severity of leaf symptoms on tested genotypes

Agro-morphological characterisation of maize lines and varieties subjected to Striga
hermonthica

Diameter

The effect of Striga on the diameter (Table I1X) of the plants of the different varieties and lines
was significant (p< 0.05) as shown by the analysis of variances. Indeed, the diameter of the stems
varied from 16.05 to 21.72 mm during the whole experiment.the variety SR 21 recorded a much
larger stem diameter compared to the other treatments. This diameter varied from 20.15 mm at 45
days before harvest to 21.72 mm at 75 days before harvest.

Table IX. Maize stalk diameter

Diamétre (mm)

Traitement 45JAS 60JAS 75JAS

ELN41-1-1-4 16,64%+1,04 18,49%+1,09 19,75+1,05
Espoir 17,43%+ 0,71 18,12%+1,19 18,77+1,27
FBML 10 16,05%+1,68 17,42°+1,85 18,2842,02
Komsaya 16,80%°+1,38 17,46+0,94 17,91+0,86
SR 21 20,15%+£2,01 21,14+1,64 21,72+1,62
TZI 18 18,27%+0,54 19,70%°+0,85 20,79+1,36
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Wari 18,37%+1,51 19,11%+1,25 19,85+1,27
Moyenne 17,67 18,78 19,58

CV (%) 7,7 7 7,1
Probabilité 0,0384 0,0376 0,0485
Leaf

The analysis of variance did not reveal any significant difference between the treatments
regarding the number of leaves on maize plants subjected to Striga. The number of leaves varied
from 4 to 13 on all maize plants. And it was Wari (13) and SR 21 (13.34) that obtained more leaves
at 60 days. For the other observation dates, only Wari recorded a much higher number of leaves
and this number is estimated to be 5, 7.68 and 10 leaves at 15, 30 and 45 DAS respectively.

Table X. Number of maize leaves

Nombre de feuille

Traitement 15 JAS 30 JAS 45 JAS 60 JAS
ELN41-1-1-4 4400 7+00 9,67+0,58 12+1
Espoir 4,67+0,58 7,34+0,58 10+00 12,67+0,58
FBML 10 4,34+0,58 6,67+0,58 9+00 12+00
Komsaya 4,67+0,58 7,67+£0,58 10,34+1,15 12,34+1,15
SR 21 4400 7+00 10,33+0,58 13,34+0,58
TZI 18 4,34+0,58 7+1 9,67+1,52 12,34+0,58
Wari 5400 7,68+058 10,67+0,58 13+00
Moyenne 4,429 7,19 9,95 12,52

CV (%) 9,9 8 8,2 5,5
Probabilité 0,109 0,325 0,28 0,219
Plant height

Figure 10 shows the height of maize lines and varieties under the effect of Striga hermonthica.
The analysis of variance indicates that there is a significant difference between the treatments (p <
0.05) at 30 and 45 days of age and a highly significant difference at 60 days of age in the plant
height of the maize plants. Wari had the highest plant height during most of the experiment and
this height ranged from 22.08 cm at 15 DAS to 174.26 cm at 60 DAS.
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Figure 10. Height of maize plants according to genotypes tested

Physiological characterisation of the lines and varieties tested

Flowering and number of ears
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The flowering dates and the number of ears of the lines and varieties subjected fo Striga
hermonthica are presented in Table IX. The analysis of variance showed that there was a highly
significant difference between the treatments (p< 0.001) in the male and female flowering dates of
the maize plants. The line ELN41-1-1-4 obtained the latest male (69.33 JAS) and female (78JAS)
flowering dates and the earliest were obtained with the line TZI 18 (58.66 and 63.66 JAS).

The analysis revealed no significant difference between treatments for flowering distance and
number of maize ears. The flowering gap was between 3.66 and 7.66 days. Line ELN41-1-1-4 had
a high flowering gap of 7.66 days and the lowest number of ears (0.9), while the highest number
of ears (1.23) was recorded in line TZI 18.

Table XI. Flowering and Number of ears of maize

Floraison male Floraison femelle Ecart floraison Nombre d'épis
Traitement JAS JAS Jour *
ELN41-1-1-4  69,33+1,52 78°+4,58 7,66+3,51 0,90°+0,17
Espoir 60,33%+1,52 65,33%+0,57 4+1,73 12200
FBML 10 643°+2 71,3343 51 6,33£1,52 1,16%°+0,05
Komsaya 60,33%+1,52 65%°+1 4+2 .64 1,03%+0,05
SR 21 61,33%+1,52 67%+1,73 3,66+0,57 1,03%+0,05
TZI18 58,66°+3,51 63,66°+3,21 4+1 1,23%+0,20
Wari 59,66+ 1,15 64,66°°+0,57 4+1,7 1,120+0,1
Moyenne 61,95 67,86 4,81 1,067
CV (%) 3,2 3,9 42,3 10,8
Probabilité < 0,001 <0,001 0,184 0,0557
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Chlorophyll content

The analysis of variance did not reveal any significant difference between the treatments at 15,
30, 45 and 60 days of age (Table XII). However, at 75 days of age, there was a significant difference
(p<0.05) between them. The Wari variety had a higher than average chlorophyll content at all
observation dates. This rate is even higher at 30, 60 and 75 days of age and is respectively 39.39,
37.2 and 38.84%.

Table XII. Chlorophyll content of maize leaves
Taux de Chlorophylle (%)

Traitement 15JAS 30JAS 45JAS 60JAS 75JAS
ELN41-1-1-4 27,75+3,98 38+1,3 43,40+1 36,82+3,25 33,94a+2,75
Espoir 28,66+1,58 38,43+ 1,63 39,85+3,53 33,77+4,73 34,27%+4 64
FBML 10 23,61+1,31 37,63+4,51 40,63+2,2 35,46+2,77 35,4742 13
Komsaya 24,83+0,31 38,57+1,37 39,47+0,66 32,43+1,33 33,69%+1,78
SR 21 23,95+1,77 37,41+1,43 38,07+2,01 32,62+3,64 35,54%+2 84
TZ1 18 25,23+3,55 36,32+2,72 38,44+6,50 35,46+2,82 28,46*+0,79
Wari 26,19+2,01 39,36+1,64 43,03+1,72 37,24+2.65 38,84%+2 55
Moyenne 25,15 37,96 40,42 34,83 34,31
CV (%) 9,5 6,2 7,7 9,1 8
Probabilité 0,425 0,792 0,297 0,412 0,017

Maize plant biomass and 1000 weight gain

The total and root biomass as well as the 1000-grain weight of maize lines and varieties
subjected to Striga hermonthica are shown in Table XIII.The analysis of variance revealed a highly
significant difference between treatments (p < 0.001) only for the 1000-grain weight of maize
plants. Espoir (227.8g) and Wari (230.6g) formed a homogeneous block with 1000-kernel weights
above the mean (201.8g), but SR 21 (245g) had the highest 1000-kernel weight.

The highest total biomass was recorded with Wari (217.7kg/ha), SR 21 (228.12kg/ha) and
Komsaya (242.7kg/ha) while Wari (23.04kg/ha), Espoir (25.22/ha), SR 21 (29.08kg/ha), and
ELN41-1-1-4 (39.98kg/ha) had the highest root biomass. Wari alone has a high total biomass and
root biomass.

Table XIII. Biomass and 1000 grain weight

B.totale B.racinaire Poids 1000 grains
Traitement kg/ha kg/ha g
ELN41-1-1-4 173,95+42,42 39,98+17,46 147,28+6,74
Espoir 189,58+45,75 25,22425,89 227,8°£10,43
FBML 10 143,75+55,55 2,92+0,9 197,449 .04
Komsaya 242,70+128,44 13,97+14,12 206"°+9,44
SR 21 228,12+51,63 29,08+13,16 2459£11,22
TZ1 18 105,50+7,40 14,40+12,36 158,8%+7,27



Wari 217,70+74,10 23,04+13,82 230,6°+10,56

Moyenne 186 21,2 201,8
CV (%) 36,2 73,2 4,6
Probabilité 0,221 0,173 0,000000018

B.totale : Biomasse Totale ; B.racinaire: Biomasse Racinaire
Grain yield

Figure 11 shows the grain yield of maize subjected to Striga hermonthica. There was a
significant difference between the treatments (p < 0.05) in grain yield of maize. The highest
yielding varieties were Wari (5040 kg/ha), Espoir (4307.66 kg/ha), SR 21 (3878 kg/ha) and
Komsaya (3049 kg/ha) respectively. Line ELN41-1-1-4 was in last place with a much lower yield
(868 kg/ha).
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Figure 11. Grain yield of maize according to genotypes tested

Floristic diversity

Fourteen (12) species were inventoried at 45 JAS. The most dominant species was Cyperus
rotondus L. with an abundance scale of class 4. Other weeds such as Pennisetum pedicellatum
Trinius; Brachiaria lata (Shumacher); Ludwigia abyssinica A. Rich; Mitracarpus villosus (Sw.)
DC, Stachytarpheta angustifolia (Mill.) Vahl, Oldenlandia corymbosa L. and Striga hermonthica
(Delile) Benth. had a common abundance scale of class 3. They all belonged to 8 families of which
the most dominant are the Poaceae (35.73%) and Rubiaceae (21.43%). Moreover, these species
belong to two classes, namely the monocotyledonous (42.86%) and the dicotyledonous (57.14%).
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Figure 12. Frequency (%) of weed classes and families inventoried at 45 days after sowing maize
in farako-ba dry season 2019 and 2020

Discussions
Level of maize resistance assessed in vitro

The Agar gel screening test was used to evaluate the behaviour of selected maize lines and
varieties to determine their suitability against Striga hermonthica. The analyses showed that there
was no significant difference (P>0.05) between the maize lines and varieties with regard to the
Maximum Germination Distance (MGD) of Striga seeds. Two groups are obtained according to
their MGD. Indeed, the variety Espoir as well as the lines FBML 10 and ELN45-1-1-1 used
obtained a MGD (< 10 mm) while Komsaya, SR 21 and Wari recorded a MGD (>10 mm).thus the
first group would be tolerant lines and varieties and the second group that of the sensitive varieties
by their capacity of strong production of stimulants of germination of the Striga seeds. Indeed,
according to Cubero et al (1994) and Doggett (1988), the low production of germination stimulants
marked by a low DMG (< 10 mm) indicates a form of resistance of the host plant to Striga
infestation. Moreover, Haussmann et al (2000) reported in a similar study on sorghum varieties
DMGs ranging from 0 to 21.6 mm, i.e. a dispersion of 21.6. In the present study, a lower dispersion
of 16.7 mm was obtained. Thus, maize would be less susceptible than sorghum under controlled
conditions. The line ELN45-1-1-1 which had a DMG <10 mm obtained the highest number of
germinated Striga. The other lines and varieties Espoir, SR 21, FBML 10, Wari, Komsaya as well
as TZI 18 had a lower than average number of germinated Striga (3.5).

The Agar gel test alone would not be sufficient to conclude that crop varieties are resistant to
Striga because resistance observed in controlled environments is not always expressed in exactly
the same way in the field (Omanya et al., 2004).

Level of resistance of maize assessed in pots

The pot screening allows to go beyond the evaluation of the resistance due to the low production
of germination stimulant, but also to test the resistance due to the disturbance of the development
of the pest. All lines and varieties had an unsatisfactory vegetative state. There were no plants that
had an ear. This could be explained by the effect of the Striga but mainly by the humidity, as the
study took place during the rainy period. The number of germinated Striga is low overall but this
seems to be related to the pot screening method. The size of the pots could be the cause. The same
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observation was made by Olivier et al (1992) in a similar study conducted on sorghum. The total
number of germinated Striga plants ranged from 1 to 4.33 plants/pot with dry biomasses ranging
from 0.5 to 1.73 g/pot. The low secretion of germination stimulant is a resistance factor and is
manifested by a low germination rate of Striga. In addition, it is thought to be due to a dominant
genetic trait governed by a single gene that is qualitatively inherited (Hess and Ejeta, 1992; Botanga
et al., 2003). FBML10 (77.66 JAS) and Komsaya (76.66 JAS) appear to have this low Striga
germination stimulant producing trait as they had the latest emergence dates. However, Striga
symptoms were more severe in FBLM 10 than in Komsaya. The Striga infestation and total maize
biomass recorded here are relatively low (FBMLI10: 27.66 g/pot and Komsaya: 28.33
g/pot).Knowing that resistance can be accompanied by poor yield, this line and variety can be given
some level of resistance. FBML 10 (0.5g/pot) and Komsaya (0.77g/pot) could therefore be
considered tolerant as they also have a low dry biomass of Striga. According to Cubero et al (1994),
the resistance mechanisms range from low germination stimulation to physiological disruption of
pest function. Our results corroborate those of (Sanou, 2011) who had highlighted during a pot
experiment in Saria, the sorghum variety F2-20 as resistant to Striga hermonthica through a low
production of germination stimulation and a low dry biomass of Striga.

Tolerance is defined by Marley (2004) as a variety that has the ability to withstand a heavy
infestation of Striga without reducing its yield like the susceptible control. The varieties SR 21 and
Wari are characterised by low germination stimulant production. They have a high Striga biomass
and an above average total maize biomass, confirming their good tolerance level.

The level of resistance can often be measured by assessing parameters such as the date of first
emergence of Striga, the degree of infestation and the dry biomass of Striga as well as the grain
yield or the total biomass of the maize plants. It is therefore difficult to assign a level of resistance
to ELN41-1-1-4 and TZI 18 because no Striga emerged from the soil. However, we did notice
Striga-like symptoms on these lines. One could therefore assume that the emergence of Striga was
compromised and that it only completed its holoparasitic phase. (Patrick and André¢, 1993) report
that only 10-30% of the Striga attached to the roots of the host plant emerge and that the non-
visible Striga are already doing much damage to the parasitized plant.

The Espoir variety could be considered as susceptible in view of the results obtained in pots. It
seems to have a strong Striga germination stimulant producing character as it has obtained an early
emergence of Striga. It also has the highest dry biomass of Striga. Although heavily infested
compared to the average, it has a high symptom severity and low total maize biomass.

Pot evaluation of the effect of S. hermonthicas on agro morphological and physiological
parameters of maize plants

Overall, Striga hermonthica did not have a significant effect on the agromorphological and
physiological parameters of the lines and varieties tested in pots. Wari recorded the highest
chlorophyll content from 45 JAS. It was also the only variety to accumulate a large number of
leaves and a larger stem diameter. This could be explained by the rather high photosynthetic
intensity; the stomata capturing much more CO2 for dry matter synthesis. Wari also had the highest
total biomass, confirming the importance of photosynthetic intensity. However, SR 21 had the
highest height. TZI 18 was the earliest flowering line while ELN41-1-1-4 was the latest. The late
induction of flowering is thought to be due to a slow accumulation of the heat necessary for the
formation of the sexual organs. Indeed, Delmotte (2010) found that the earliness of a variety is
determined by the amount of temperature it requires.
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Level of resistance of maize evaluated in the field

The field trial allows to evaluate the performance of the genotypes in a given soil and climatic
condition and revealed their level of susceptibility. The line ELN41-1-1-4 with an early first
emergence date was reported to stimulate Striga germination faster. Highly infested at 75 days after
emergence, it has a high biomass of Striga and a low 1000 grain weight with a very low grain yield
confirming its high level of susceptibility. According to Naitormmbaide et al, 2015, it is this high
infestation of the pest that results in the relatively low yield of the line. FBML 10 and TZI 18 had
low grain yields and high severity of Striga symptoms. The low yield observed with these lines
would probably be related to their low productivity nature. The number of emerged Striga plants
was lower than average at 75 DAS. According to Gbéhounou and Toukourou (1999), when the soil
is heavily infested with viable seeds, the number of Striga seedlings that attach themselves to the
host roots is high. This results in strong intra-specific competition. Under these conditions, the
number of seedlings that emerge is a small proportion of the total number of underground plantlets.
These lines obtained low dry biomasses of Striga at harvest. Also, although they obtained a lower
than average total maize biomass and 1000 kernel weight, they recorded late emergence dates of
Striga; we can therefore consider them as tolerant.

In order to successfully grow maize in Burkina Faso in the current climate change context, the
earliness of a variety is one of the essential criteria to be considered in order to secure grain yields,
but also the biomass that is so essential for animal feed. Two varieties stood out for their total
biomass. Komsaya (242.70 kg/ha) and SR 21 (228.12 kg/ha) obtained the highest total biomass.
Espoir also recorded a fairly high total biomass (189.58 kg/ha).these varieties have a high Striga
infestation, a relatively high Striga dry biomass with a fairly low severity of Striga symptoms.
Indeed, according to Hess (1989), high Striga biomass is strongly correlated with yield loss.
However, here these varieties recorded good grain yields and high 1000 grain weights. The late
appearance of Striga (37 days after harvest) in the case of Wari may be explained by the fact that
despite their early germination, the roots of this variety did not release sufficient stimulants to
induce the germination of Striga seeds in the soil (Olivier, 1995). This late appearance could also
be due to the fact that Striga seeds could not find a maize root in their immediate vicinity.
According to Wade (1998), Striga seed can only germinate towards the stimulant source.
According to Diagne (1999), this seed will only germinate if a root passes in its immediate vicinity,
1.e. within a radius of 4 mm. This variety recorded a lower than average symptom severity as well
as a high 1000 grain weight and the highest grain yield (5040 kg/ha).Striga biomass being a good
index of resistance (Hess, 1989), this variety obtained a high dry biomass of Striga and would
therefore have a good level of resistance.

Field evaluation of the effect of Striga on agro-morphological and physiological parameters
of maize plants

Striga hermonthica has a significant effect on some agro-morphological and physiological
characteristics of the tested genotypes. Wari accumulated to a high leaf number and height. In this
study, although heavily infested with Striga, SR 21 had a high diameter and chlorophyll content.
The line ELN41-1-1-4 obtained the latest male and female flowering dates and the earliest were
obtained with the line TZI 18.
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Diversity and species richness of early weed infestation in maize

Poaceae (35.73%) and Rubiaceae (21.43%) were identified after the 45 days inventory as the
most dominant families. However, the dicotyledonous class (69.45%) are the most frequent. Traoré
and Maillet (1998) obtained a similar frequency for the dicotyledons of cereal crops in Burkina
Faso. Rahali et al (2010) explain this dominance partly by the effect of tillage which is much less
favourable to the development of monocotyledons.

General discussion on the level of resistance of maize lines and varieties

The results obtained will be discussed taking into account the complementarity between the
three types of screening. Rodenbourg et al (2004) report in a study to determine the best techniques
for determining resistance and tolerance to Striga, that a breeding programme should not conclude
the resistance of a variety to Striga from a single type of resistance. Here no two lines or varieties
showed the same level of resistance in vitro, in pot trials and in the field at the same time.

In the in vitro study, the lines FBML 10 and TZI 18 as well as the variety Espoir behaved as
tolerant genotypes. But the pot and field trials did not confirm this sensitivity for these three
treatments. Indeed, the FBML 10 line was tolerant in vitro and in the pot but susceptible in the
field. Its low rate of Striga infestation and its lower than average yield in the field trial give it a
certain tolerance because it is not very productive compared to the other popularised varieties. The
Espoir variety was sensitive at the pot level. However, it confirmed its tolerance in the field trial.
Highly infested with Striga, It has a good grain yield. This variety therefore has a resistance that
can withstand high infestations, as the field trial generally had a higher infestation density than the
pot trial. Rodenbourg et al (2004) report that resistance is best expressed under high infestation
conditions. For TZI 18 and ELN41-1-1-4, Strigan's did not emerge at pot level, but these lines
appear susceptible in the field. Indeed, ELN41-1-1-4 recorded a high infestation of Striga in the
field compared to a low infestation for TZI 18. Their low yields lead one to consider a high
susceptibility or assume a low productivity nature.

Concerning Komsaya and SR 21, they are very characteristic of tolerant varieties. Indeed, their
DMG very close to the 10 mm reference value gives them a moderate resistance. But taking into
account their low production of germination stimulant in the pot and their high grain yield in the
field tests, they could be given a good tolerance level. The variety Wari, which showed sensitivity
in the agar test, proved to be tolerant in the pot and in the field. Despite its high dry biomass of
Striga, it recorded the highest grain yield in the field.

Conclusion and perspectives

This study will contribute to the improvement of maize productivity through the integrated
management of S. hermonthica in Burkina Faso. Considering grain yield and total maize biomass
as the main agronomic parameters; date of first emergence, level of infestation and severity of
symptoms as well as dry biomass of Striga as indicators of the susceptibility of lines and varieties
to Striga attacks, the line FBML 10 as well as the varieties Komsaya, SR 21, Espoir and Wari could
be considered as tolerant to Striga hermonthica. For TZI 18 and ELN41-1-1-4, it is not possible to
conclude on their level of resistance to Striga. Thus, for ELN41-1-1-4 and TZI 18, only one type
of resistance was found. From our results, it appears that our first and second hypothesis are
verified because the maize lines and varieties have a tolerance capacity in pre and post infestation
to Striga hermonthica.
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Our third hypothesis was also verified because the inventory revealed a great diversity of weeds.
The most dominant species was Cyperus rotondus L. with an abundance scale of class 4. In the
future, as part of an integrated pest management approach against Striga, the study could be
continued over several seasons in order to confirm or invalidate the level of resistance of the
genotypes tested; the screening could be extended to other genotypes over several years in order to
make better use of all sources of resistance; a more in-depth study using biomolecular biology tools
should be carried out in order to identify Striga-tolerance genes and thus improve the agronomic
performance of maize.
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Abstract

Poultry farming is one of the most important branches of agriculture, which provides the
population with valuable food products and is distinguished by the highest level of scientific
and technological progress, which is explained by the high early maturity of poultry and the
fastest turnover of the herd, while one of the main factors affecting productivity, product
quality, poultry health and ensuring the efficiency of industrial production of eggs and poultry
meat, is complete feeding. Modern industrial poultry farming uses highly productive hybrid
poultry for the production of eggs and meat, which makes high demands on full-value feeding.
Historically, grain and its processed products (such as bran) are considered traditional feed for
poultry. In the understanding of "unconventional" feed, the conventional concept of some
products that were not previously used in poultry feeding, or were used with some restrictions,
is currently being invested. According to the results of studies on the use of non-traditional feed
additives from feathers and peat, it was revealed that their use contributed to an increase in the
productive qualities of poultry. It was found that the young hens of the experimental groups, in
comparison with the control, reached physiological maturity earlier, which in turn influenced
the increase in the egg weight in the experimental groups compared to the indicators in the
control group. At the beginning of laying, at the age of 156 days, the average egg weight in the
hens of the first experimental group (EG1) was 47.96 g, in the second experimental group (EG2)
-49.01 g, which is 1.21-2.26 g higher than the control. The introduction of non-traditional feed
additives into the diet had a positive effect on the formation of meat productivity in general and
on the slaughter qualities of poultry in the experimental groups as compared with the control.
The development of the internal organs of chickens during the period of productive operation
is also of some interest: the use of additives was reflected in the increase in the mass of such
internal organs as the liver, heart and lungs. The organoleptic assessment of meat and broth of
chickens of all groups was distinguished by good edible properties, however, the taste of meat
in EG1 and EG2 was significantly higher than in the control group, while the tenderness of
meat was better in EG2 (reliability was p > 0.95). The taste and richness of the broth were
assessed by the tasters higher for products in EG2 compared to the control, which is possibly
due to the high content of protein and fat in it.

Keywords: Feed additives from feather and peat, laying hens, eggs, slaughter indicators,
internal organs, muscles

Introduction
Poultry farming in the food market has become one of the main sources of meat and the only
one - edible eggs, taking into account the technological characteristics of production, consumer

properties and the availability of products for the bulk of the population. The production of
chicken and eggs is a promising and profitable business, since the demand for these products is
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great and constantly growing. Poultry meat contains all the necessary substances for good
nutrition of a person and serves as the best source of basic nutrients: proteins, animal fats,
mineral and extractive substances, which are presented in an optimal quantitative and
qualitative ratio and are easily absorbed by the body (Gushchin V., 2013, p. 62; Motilov K.,
2016, p. 102). The rise in world prices for grain prompts producers of livestock products to look
for a replacement through the use of various wastes. That is why, for example, in the EU
countries over the past 10 years, the proportion of grain in compound feed for poultry has
decreased from 68 to 50% (Svezhentsov A., 2004). For the correct operation of highly
productive lines and poultry crosses, it is necessary to regularly update and improve the quality
and balance of feed in terms of the main nutrients, which contribute to a high manifestation of
poultry productivity while maintaining good product properties, and the profitability of
production in general (Miroshnikov S., 2006, p.142).

Highly balanced feeding is the key to high productivity of poultry and successful conversion
of feed into products. Feeding chickens with an egg orientation allows you to get 230-280 eggs
per year per 1 head at a cost per 10 pieces - 1.49 -1.79 kg of feed (Nikolaev S. et al., 2016, p.
75; Nikolaev S. et al., 2015, p. 63). Recently, great importance has been attached to the use of
ecologically safe, biologically active elements and preparations in feeding animals and birds
that have a positive effect on their biochemical, immunological, hematological and productive
indicators (Nikolaev S. et al., 2016, p.102).

In this regard, of great scientific and practical interest are studies on the study of egg
productivity, quality indicators of meat and eggs obtained from laying hens when new fodders
from feathers and peat are introduced into their body.

Material and Methods

The aim of the research is to study the effect of non-traditional feed additives on the physical
and morphological parameters of eggs, organoleptic indicators of the quality of meat and broth
of Adler silvery hens.

Experimental studies of the effect of the studied preparations from peat and poultry feathers
were carried out in the conditions of the poultry farm of SRL "Piliccik Grup" and the
Department of Animal Science (Department of Management of Livestock Products and Quality
Control) of the State Agrarian University of Moldova in 2019.

During the research, the live weight of the bird was taken into account, which was
determined by individual weighing every 7 days; egg weight was determined by the average
sample (10 pieces of eggs) monthly with an estimate according to the VNITIP methods
(Nikolaev S. et al., 2016, p. 58; Prokudina N., 2006, p. 25).

To establish and study the general indicators of egg quality, the weight of the egg, the
thickness of the shell, the index of protein and yolk (against the background of the use of non-
traditional feed additives) were determined. The protein and yolk index was calculated by
dividing its height by the average diameter. To calculate the index (I) of protein and yolk, the
following formula was used: I = [2H / (D + d)] x 100, where H is the height, mm; D, d - large
and small diameters, mm. The ratio of the protein mass to the yolk mass was obtained by
dividing the protein mass by the yolk mass.

The organoleptic assessment of meat and broth was carried out at 28 weeks of age, according
to the methodological recommendations of VNITIP (Zakirov T., 2014, p. 21). Feeding chickens
Adler silvery was carried out with the same composition of feed in accordance with the
recommended feeding rates (Zakirov T., 2014, p. 223).

The poultry were on balanced diets, the control group received the main compound feed, the
main diet of the first experimental group was additionally injected with fodder concentrate from
peat, the second experimental group - fodder concentrate from feathers (Table 1).
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Table 1 Experiment scheme

Group Feeding features

Control (KG) Main compound feed (OK)
Experienced 1 (EG1) OK + KKT * 1 kg / ton
Experienced 2 (EG2) OK + KKP ** 2.0 kg / ton

* - KKT - peat feed concentrate
** _ KKP - feather feed concentrate

Biometric processing of digital data and assessment of their reliability was carried out
according to the accepted methods (Plokhinsky N., 1978, p. 63).

Results and Discussion

The feed factor is decisive in the high productivity of animals. The main condition in
solving this problem is the use of resource-saving feed additives that can stimulate the
digestion of animals. One of the available solutions to the problem is the use of so-called non-
traditional natural, environmentally friendly feed and additives. Unconventional can be
considered fodder, which until now have not been used enough or have not been used in
agricultural practice (Kislyuk S., 2008, p. 22). Non-traditional feeds include products of
microbiological synthesis, fat and oil production, waste from the processing of livestock
products (meat and bone, meat, feather meal, as well as from keratin and leather waste), etc.

Feather meal is a fodder product produced from feathers obtained during the slaughter of
poultry. Feather meal can serve as a significant reserve in terms of protein content. In recent
years, new technologies for processing feathers have been actively developed in order to use
the final product as a protein source. Large feathers of poultry and waste of feather and down
industries contain up to 85 - 88% of protein - keratin. Poultry feather processed according to
new low-temperature technology (feather processing temperature is not higher than 60°C,
Terafix LLC) is converted into a feather product, which is effectively used by the bird's body
(Caisin L., Cara A., et al., 2019, p. 6).

Natural peat is also one of the most promising types of non-food raw materials that can be
used in fodder production. Its use in feeding farm animals is advisable, since it contains
organic substances (sugar, nitrogen, amino acids, tannins, balsam) and inorganic substances
(calcium, phosphorus, magnesium, chlorine, sulfur, iron oxide, copper, iodine, humic acids)
harmony, uniting in a certain chemical “bouquet.” In recent years, interest in the use of peat
as a feed additive has increased, in particular, due to its ability to prevent intestinal diseases
and stimulate the growth of young piglets and adult pigs. digestion, growth and immune
system of animals, as well as absorbing and detoxifying properties are associated with a high
content of beneficial humic substances.

A comprehensive study of non-traditional feed additives makes it possible to increase the
utilization of nutrients in feed mixtures for animals, to increase their productivity, growth and
safety of young animals, and to reduce feed costs per unit of production (Martynov S., 2001,
p. 10).

The chicken egg is an integral part of the diet of people of any age. The consumption of
edible eggs is associated with excellent nutritional qualities and an amino acid balance that is
ideal for humans. Egg proteins are of very high quality and are recognized as the standard
against which all dietary proteins are compared. Eating one egg covers a person's daily need
for protein by 10%, riboflavin - 15%, vitamin B12 by 8%, A - 6%, folic acid - 4%, E - 3%,
thiamine - 2%, zinc and iron - 4%, selenium - 10%.

The mass of eggs depends, first of all, on the breed, line and period of productive use of
the chickens. Feed conversion and feed dose also affect egg weight. Egg quality was tested in



pullets at 25 weeks of age. The earliest oviposition was observed in pullet hens was observed
in EG2 and EG1, however, the highest egg-laying point was in pullet hens of the control group
- 85.6%.

Egg mass is the most important physical indicator of nutritional and market value, which
determines the productivity of poultry. The use of non-traditional types of feed additives in
the diets had an effect on a slight increase in egg weight, as compared to hens from the control
group. During the study period, the average weight increased by 2.8 g. in OG2 and was higher
by the end of the experiment than in the control by 2.3 years (Fig. 1).

49,5

48,5

e !
.
465 7
- e

?f//f/
46 iy
s

45,5 -

KoHTponb (60 wT.) Oori (60 wr.) 0or2 (60 wr.)

B Macca auu,rp.

Fig. 1. The mass of Adler chicken eggs (silver) when added to diet of non-traditional types of
additives, g

As a result of scientific research, an increase in the mass of protein and, accordingly, a
decrease in the specific gravity of the yolk of eggs obtained from poultry of experimental groups
was determined. With an increase in the mass of eggs, the mass of the protein increases almost
linearly.

Table 2. Influence of feed additives on the ratio of egg constituents (Y +Sx )

Indicators Group
Control | EG1 | EG2

The mass of the constituent parts of the egg,

Protein 26,3+0,81 29,4+0,47 29,24+0,35
Yolk 16,7+0,27 14,3£0,20 14,8+0,17
Shell 3,8+0,15 4,2+0,16 5,0+0,16

The ratio of the constituent parts of the egg to the weight of the egg, %

Protein 56,2+0,48 61,4+0,45 59,6+0,44
Yolk 35,8+0,32 29,9+0,34 30,2+0,20
Shell 8,1+0,13 8,8+0,15 10,2+0,12
the ratio of the mass of the protein to the | 1,6+0,03 2,1+0,04 2,0+0,03
mass of the yolk

For eggs with an average weight of 49.01 g. the mass of protein is 29.2 + 0.35 g, and with a
mass of 68 g. already 46.9. The relative weight of the yolk is higher in small eggs.
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Howe units have the highest connection with the protein index, since both of these indicators
are determined on the basis of measuring the height of a dense protein. The optimum values of
the Howe unit for chicken eggs are 65-87. Analyzing the obtained data of our research, the
indicator of the Howe unit at 25 weeks of age in all groups was practically equal and amounted
to 73,68 in the experimental group, versus 73,41 in EG2. It should be noted that the indicators
of the protein index and the Howe unit decrease with the age of the bird. This is due to an
increase in the residence time of the egg in the oviduct of the laying hen, namely in the uterus,
where the shell is formed and water flows into the protein.

The height of protein in eggs in hens - laying hens EG1 and EG2 was, respectively, more
than in birds of the control group in EG1 by 0.06; EG2 by 0.09.

Table 3. Indicators of the quality of protein and yolk of eggs of Adlerskaya (silvery) hens when
adding non-traditional types of additives to the diet. (X £ Sx)

Indicators Group

Control EG1 EG2
Number of eggs, pcs. 60 60 60
Average protein diameter, cm 7,7+0,03 8,3+0,04 8,3+0,05
Protein height, mm 7,0£0,02 7,1£0,02 7,1£0,02
Protein index,% 9,1+0,07 9,1+0,06 9,2+0,06
Yolk height, mm 16,1+0,21 14,9+0,20 14,4+0,19
Yolk diameter, cm 3,8+0,02 3,8+0,02 3,9+0,03
Yolk index,% 42,6+0,32 39,6+0,31 37,0+£0,29
Shell thickness, mm 0,310,003 0,3440,004 0,334+0,004
Howe units 73,68 73,68 73,41

It is known that the egg loses its weight every day of storage, and these losses depend both
on the quality of the shell (thickness, porosity) and on the surrounding conditions (temperature,
humidity) (L. Dyadichkina et al., 2008).

The main criterion for the quality of the shell is the thickness that ensures its strength. During
the reference period in EG1 and EG?2 relative to the control, the shell thickness increased by
0,03 and 0,02 mm, compared with the control.

Meat is one of the vital food products, serving as a source of complete proteins and animal
fat, as well as minerals and vitamins.

Unlike the meat of mammals, the muscle tissue of a bird consists of thinner fibers, the cells
of the connective tissue are softer, and the connective tissue itself has a looser structure. Thanks
to these features, poultry meat has a delicate texture, high taste and is better absorbed by the
human body. With all of the above, the yield of edible parts in chicken carcasses is 55-65% of
the live weight of a bird, inedible parts (feathers, bones and internal organs of little value in
terms of nutrition) - 35-45%
(http://www.eurasiancommission.org/ru/act/prom _i_agroprom/dep agroprom/actions/Docum
ents/.pdf)

When conducting experimental studies to determine the effectiveness of the use of non-
traditional feed additives from peat and poultry feathers at 28 weeks of age, Adlerskaya
Serebristaya laying hens carried out a control slaughter, selecting from each group 4 heads
typical for the group in terms of fatness and live weight.

Slaughter performance of poultry in the experimental groups that received feed concentrate
from peat or from feathers, according to the results of the control slaughter, had some
differences from the poultry in the control group (Table 4).
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Table 4. Indicators of slaughter of laying hens Adler silvery, n =4 (x+sx)

Indicators Group

Control EG1 EG2
Live weight of poultry before | 2090 + 0,096 2120 £ 0,073 2201 + 0,060
slaughter, g
Half-gutted carcass weight, g 1893 + 0,089 1933 £ 0,075%* 2010 £ 0,063*
The output of a half-gutted | 91,0 91,2 91,3
carcass,%
Gutted carcass weight, g 1412 + 0,099 1446 + 0,050* 1489 + 0,052*
Gutted carcass yield,% 67,5 68,2 67,7

Note: * - P <0.05, **- P <0.01, ***- P <0.001

The results of slaughter indicate that the weight of the gutted carcass in the experimental
groups was higher than in the control; in EG1 the weight of the gutted carcass was 1446g, and
in EG2 - 1489¢g, which was significantly higher than in the control group by 2.4% (P <0.05)

and 5.45% (P <0.05), respectively.
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Fig. 2. Slaughter yield of chickens Adler (silver) when added to diet of non-traditional types

of additives, g.

According to the data of the slaughter yield, it was found that the control group was inferior
in this indicator to the experimental groups by 0,7 and 0,2%, respectively.

Table 5. The mass of the internal organs of Adler Silver laying hens, n =4 (X £ 5x)

Indicators Group

Control EG1 EG2
Gutted carcass weight, g 1412 + 0,099 1446+0,050 1489+0,052
glandular stomach, g 11,410+ 1,51 10,198 + 0,462 10,410 + 1,51
in% to the weight of the gutted | 0,80 0,71 0,70
carcass
muscle stomach, g 39,00 + 3,240 36,250 + 1,931 39,50 +£4,29
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in% to the weight of the gutted | 2,7 2,51 2,65

carcass

intestinal mass, g 95,75 + 6,060 122,250 + 7,432 107,50 £ 9,215
in% to the weight of the gutted | 6,8 8,4 7,22

carcass

liver weight, g 34,50 + 2,533 34,750 + 4,049 41,50 + 1,848
in% to the weight of the gutted | 2,4 2.4 2,8

carcass

heart weight, g 8,373 + 0,479 8,748 £ 0,227 8,478 £ 0,270
in% to the weight of the gutted | 0,6 0,61 0,57

carcass

gallbladder weight, g 2,383 £0,303 2,330 £ 0,251 2,763 + 0,424
in% to the weight of the gutted | 0,2 0,16 0,19

carcass

spleen weight, g 2,263 + 0,069 3,218 + 0,890 3,175+ 0,535
in% to the weight of the gutted | 0,16 0,22 0,21

carcass

lung weight, g 10,750 £ 1,109 | 11,250 + 0,946 12,50 £ 0,866
in% to the weight of the gutted | 0,76 0,78 0,84

carcass

The introduction of non-traditional types of feed additives into the diet had a positive effect
on the formation of meat productivity in general and on the slaughter qualities of poultry in the
experimental groups compared to the control group and was especially reflected in the increase
in the mass of such basic vital internal organs as the liver, heart and lungs.
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Fig. 3. Pectoral muscle mass, g
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The most nutritionally valuable in poultry carcasses are the pectoral muscles: they have more
protein and essential amino acids, less fat and connective tissue fibers containing collagen, the
excess consumption of which is undesirable for humans. Therefore, in some countries, the price
of a breast is 3-4 times higher than the cost of legs.

In the experiment, the mass of the pectoral muscles (Fig. 3) in the experimental first and
second groups turned out to be higher by 4.9% and 10.2% in comparison with the control group.
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The output of the pectoral muscles in relation to the weight of the gutted carcass in the groups
was 19.2%, respectively, in OG1, 19.6% in OG2, and 18.7% in the control.

The quality of poultry meat is one of the important indicators of interest to the consumer.
The organoleptic method of evaluating meat serves as an important link in the study of its
quality, and often, the results of organoleptic evaluation are decisive and final in determining
the quality of meat (Zalepkin A., 2010, p. 114).

In terms of organoleptic indicators, meat and broth in all groups were distinguished by good
edible properties and were highly appreciated by tasters (tab. 6).

Table 6. Organoleptic assessment of the quality of meat and broth (} t S;, n=4)

Indicators ‘ Control ‘ EG 1 ‘ EG2
Meat (5 - ball)

Appearance 4,2+0,28 4,2+0,30 4,7+0,24
Aroma (smell) 4,1+0,24 4,1+0,23 4,4+0,20
Taste 4,1+0,24 4,2+0,21 4,7+0,18
Rigidity, (tenderness) 3,740,25 3,840,16 4,4+0,24*
Juiciness 3,6+0,28 3,9+0,28 4.2+0,21
Broth (5-point)
Color, transparency 2,8+0,35 3,0+£0,31 3,6£0,29
Taste 4,1+0,25 4,2+0,16 4,4+0,23
Smell (scent) 3,9+0,18 3,9+0,19 4,5+0,18**
Skillfulness 3,94+0,24 4,0+0,26 4,8+0,14
fortress 3,8+0,28 3,8+0,25 4,5+0,19

Here and below: * P>0.95; ** P>0.99

The taste of meat in EG1 and EG2 significantly improved in comparison with the control group.
Also, tenderness in EG2, the reliability was p > 0.95. The taste and richness of the broth were
assessed by the tasters as higher EG2 in comparison with the control.

Conclusions

Based on the results obtained, we can conclude that the use of non-traditional types of
additives has a positive effect on:

1. quality indicators of chicken eggs, such as egg weight, protein content, shell thickness.
This makes the chicken egg biologically more valuable and beneficial for the consumer;

2. on the quality and organoleptic characteristics of meat, therefore the meat of Adler Silver
laying hens can be recommended for the preparation of first courses and the production of
mechanically deboned meat.

3. In the future, it is planned to study the effectiveness of the use of non-traditional feed
additives in the diets of the Adler silver breed, to determine their influence on the main
zootechnical indicators and to scientifically substantiate the results obtained.
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Abstract

In recent years, in the ATU Gagauzia (Republic of Moldova), the mass introduction of a number
of certified virus-free clones of classic European varieties into the assortment has received
special scientific and industrial interest. The main planting of the vineyards is carried out with
the planting material of these clones. However, the physiological characteristics of growth,
photosynthetic activity and productivity of European clones of grapes in the conditions of ATU
Gagauzia have not been sufficiently studied. In this regard, it becomes relevant to study the
type of supports, the shape of the bushes, the growth management system in the cultivation of
European clones and the development of scientific foundations for these agricultural practices
associated with the enhancement of the photosynthetic activity of the leaf surface and the
biological productivity of shoots and bushes. This article explored the morphological and
physiological parameters of growth of the leaf area surface grapes variety Merlot clone 348,
conditions in ATU Gagauzia (Republic of Moldova), at different ways of doing growth of
bushes (the hanging and vertical). In order to establish the basic patterns of development of
annual shoots, we studied the introduced clone 348 of the Merlot variety for the number of
shoots, the development of linear growth, the diameter of the shoots, and the development of
the volume of growth in the phases of the growing season. It was found that the number of
shoots in clone 348 of the Merlot variety varied from 25.3 to 28.3 pcs./bush with an average of
22.5-28.0 leaves, the length of the one-year growth is 136428 m/ha, the volume of the bush
growth is 2.31 dm?, the area of leaf blades is 0.0221 cm?, the leaf area of vine plantations of
this clone is 41778.3-45748.7 m?/ha. The content of plastid pigments, their ratio and state, the
dynamics of chlorophylls and carotenoids in leaves are important indicators of the
photosynthetic activity of plants. The concentration of chlorophyll a is 8.634, chlorophyll b -
4.548; the sum chlorophylls a + b — 13.182 and carotenoids - 2.461 mg/g absolutely dry matter.
The average number of bunches in clone 348 of the Merlot variety is 35.8-40.1 pcs./bush, the
average bunch weight is 133.1-176.4 g, the yield is 5.34-6.32 kg/bush or 129.4-153.2 c/ha. Mass
concentration of sugars 210-271 g/dm?, titratable acids 8.3-9.8 g/dm?.

Key words: ATU Gagauzia, bush, carotenoid, chlorophyll, clone, grapes, leaves, Merlot,
photosynthesis, shoots, variety.

Introduction

The vine is in constant dependence on physical and geographical factors. Therefore,
scientists have repeatedly turned to the study of the relationship between the productivity of
grapes and the quality of the harvest with climatic conditions and placement conditions, as with
the main influencing factors of the natural environment, trying to find its strict quantitative
expression. Nevertheless, it is by no means possible to consider this problem finally solved, and
it still remains a topical subject of research in many grape-wine-making countries of the world.

In recent years, in the Republic of Moldova, a special scientific and industrial interest and
state status has received the massive introduction into the assortment of a number of certified
virus-free clones of classic European varieties Cabernet Sauvignon, Merlot, Pinot group,
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Chardonnay, Sauvignon, Riesling, etc. of a high biological category, which provide sufficient
high yield and quality of final products (Cuharschi M. et al., 2005)

It is planned to carry out the main planting of vineyards with grafted planting material of
these clones.

The need to continue research in this area is also due to the fact that the progress of science
and technology daily provides scientists with new methods and means of cognition, allowing
them to take a fresh look at seemingly long-studied issues and approaches.

This is especially important now, when many new varieties, clones have appeared, and their
behavior in a specific ecological niche must be known, comprehensively and competently used
in order to increase the productivity of bushes and the quality of the products obtained.

New introduced clones of grapes of classical European varieties exceed the yield of the
original varieties by 20-30%, however, the peculiarities of the formation of their productivity
in the specific environmental conditions of the South of the Republic of Moldova, ATU
Gagauzia have been insufficiently studied.

Based on the foregoing, it becomes obvious that it is necessary to identify the optimal
ecological parameters of cultivation and to determine technological methods that allow the
maximum use of the agrobiological potential of the clones under study.

Material and Methods

The research was carried out on the plantations of clone 348 of the Merlot variety grafted on
BxR Kober 5BB in SC "Tomai-Vinex" SA. The farm has vine plantations with the shape of
bushes - a double-sided two-stem horizontal cordon, with a stem height of 80 cm, a vertical
trellis with 4 tiers of wires and a vertical arrangement of growth. The first layer of wire is
stretched at the height of the trunk - 80 cm, the second at a height of 20-25 cm from the first,
the third at a height of 35-40 cm from the second, the fourth at a height of 35-40 cm from the
third. Planting scheme of seedlings 2.5 m x 1.35 m.

1. The morphological and physiological parameters of the leaves were investigated,
indicating a change in the activity of the photosynthetic apparatus:

growth of the leaf surface. The number of leaves on shoots and bushes (in pieces), their
morphological parameters (length, width, thickness). The thickness of the leaf blades was
measured using a turgomer (Cushnirenko M.D. et al., 1975). The average area of leaf blades
was determined by the linear relationship between leaf width and leaf area (Fulga 1., 1975;
Moiseichenko V.F. et al., 1994). The area of the leaf surface per shoot, bush (in dm?, m?) was
calculated;

leaf biomass (wet and absolute dry), by weighing, followed by drying at a temperature of
105°C in a drying cabinet to constant weight (Ermakov A.L et al., 1987);

the content of plastid pigments (chlorophylls a, b and carotenoids) on the SF-26
spectrophotometer. The concentration of pigments was calculated using the formula
Wintermans, De Mots (Stepanov K.I. et al., 1988), expressed in mg/g of absolutely dry matter,
mg/dm? of leaf surface. The indices of chlorophylls (chlorophyll a / chlorophyll b) and pigments
(chlorophylls a + b / carotenoids) were calculated;

The determination was carried out in the Growth stage: Development of Fruits and Ripening
of berries (BBCH-scale for grapes). Leaves were taken from the middle part of the shoot (8-
12th leaves from the base), located in the same tier of the crown, with the same illumination
(Stirbu, 2012).

2. The sizes of annual and mature growth (length, diameter, in the middle part of the shoot)
were determined at the end of the growing season. The total linear (in cm) and volumetric (in
cm3) growth of shoots of grape bushes were calculated (Melnik S., 1959; Melnik S.,
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Schiglovskaya V., 1967; Makarov S., 1964);

3. Accounting for the productivity of the bushes was carried out at the end of ripening
(Smirnov K. V. et al., 1995). Determined: the number of bunches, pcs./bush; the average weight
of the bunch, in g; yield, kg/bush and c/ha;

4. Determination of the quality of the harvest: the content of dry matter in the juice of
berries, using a refractometer, expressed, in %; the content of titratable acids — by titration '3
with normal alkali solution, mg/l (Smirnov K.V. et al., 1995). The mass concentration of sugars
and titratable acids was calculated according to Standard Moldovan, in g/dm? (2008);

Results and Discussion

The most important biological feature of a grape plant is the growth of its vegetative organs,
the main of which is the shoot. The types of shoots, their number, length and diameter determine
the habit of the plant as a whole and have an extremely great influence on the course and
direction of many physiological and biological processes, general condition and productivity.
The most informative in this regard is the study of such biological phenomena as the growth
energy of the main shoots and the degree of their maturation, as well as the volume of annual
growth.

Annual vine shoots are the most important organ. Leaves are formed on them - the main
photosynthetic apparatus of the plant, bunches are the main product for which grapes are grown.
Annual shoots accumulate the main plastic substances for nutrition and differentiation of
generative organs. Frost and winter hardiness, and in general, the longevity of the grape plant
depends on the degree of development of annual shoots.

To establish the main regularities in the development of annual shoots, we studied the
introduced clone 348 of the Merlot variety for the number of shoots, the degree of development
of linear growth, the diameter of the shoots and the development of the volume of growth in
vines by the phenological growth stages.

Table 1. Development of vine shoots and bushes, by the phenological growth stages. Merlot
clone 348. SC «Tomai-Vinex» SA.

No. | Growth Number of | Length of | Annual growth | Shoot Growth Growth
p/p | stage shoots, 1 shoot, | length, m diameter, volume of 1 | volume, dm?
./ bush hoot, cm?
pes us cm 1 bush Ira mm shoot, cm 1 Ira
bush

2013

1. | Development |, 5 129,7 32,814 | 97228 | 6,6 43,06 1,09 | 4652
of Fruits

2. Ripening - of | ¢ 156,1 40,742 | 120718 | 6,8 60,10 1,57 | 4652
berries

2014

1. | Development |, | 141,2 38265 | 133379 | 5.5 33,46 0,91 | 2696
of Fruits

2. Ripening of | ¢ 162,7 46,044 | 136428 | 8,4 81,67 231 | 6845
berries

An important indicator is the development of the volume of annual growth of grape bushes,
which is influenced by such indicators as the length of the annual growth, the average diameter
of the shoots, the volume of growth of 1 shoot (Table 1). As a rule, this indicator is calculated
per 1 bush and per 1 hectare.

In our experience, in 2013 the number of shoots on the bushes of clone 348 of the Merlot
variety was 26.1 pcs/bush, in 2014 - 28.3 pcs/bush; shoot length 156.1 cm and 162.7 cm,
respectively. The length of one-year shoots growth in 2013 was 40.742 m/bush in 2014 - 46.044
m/bush. The volume of shoots growth of bushes of clone 348 of the Merlot variety in the
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conditions of the SC "Tomai-Vinex" SA farm amounted to 4652 dm? in 2013 and 6845 dm® in
2014.

Shoot productivity largely depends on its length, which is primarily determined by the
number of normally functioning leaves involved in the production of assimilates.

Grape leaves are characterized by a very high level of the most important life support
processes of the plant organism - photosynthesis, transpiration, respiration. As a result of the
activity of individual leaves, the cumulative biological and economic productivity of the shoot,
grape bush and plantation is formed. At the same time, individual leaves function under
conditions not typical for a naturally growing plant, but in an artificially created ampelocenosis.

We determined the morphological parameters of grape leaves (length, width, diameter of the
leaf) and calculated the area of the leaf blade (Table 2).

Table 2. Morphological parameters of grape leaves, by the phenological growth stages. Merlot
clone 348. SC «Tomai-Vinex» SA.

No. | Growth stage Morphological parameters of the leaf, cm Leaf  area,
p/p length, cm ‘ width, cm ‘ diameter, cm | cm?

2013

1. | Development of Fruits | 10,50 13,90 150,5 150,50

2. | Ripening of berries 12,80 17,00 152,0 218,20

2014

1. | Development of Fruits | 12,63 15,25 148,3 217,88

2. Ripening of berries 13,75 16,00 141,8 220,55

It has been established that the length, width, thickness of the leaf blades is determined by
the individual characteristics of the varieties, and affects the leaf area. In clone 348 of the Merlot
variety, these indicators change, depending on the phases of the phenological growth stages.
During the Development of Fruits, the area of leaf blades in 2013 is 150.50 cm?; in 2014 it is
217.88 cm?; during the Ripening of berries it is 218.20 cm? and 220.55 cm?, respectively.

Table 3. Parameters of photosynthetic activity of grape leaves, by the phenological growth
stages. Merlot clone 348. SC «Tomai-Vinex» SA.

Year of | Number Number of leaves Leaf area Leaf surface, m?

research of shoots, | on the | on the 2 > | bush 1 ha
pcs./bush | shoot, pcs. | bush, pcs. cm

2013 25,3 28,0 708.,4 0,0218 15,44 45748,7

2014 28,3 22,5 636,8 0,0221 14,10 41778,3

The leaf area is the total area of the leaves of the shoot, bush, row and vineyard. The size of
the leaf surface, its structure, the conditions for its functioning determine the size of the
biological and economic yield, the quality of the product.

We calculated such indicators as the leaf area of 1 shoot, the leaf area of the bush and the
productivity of the leaf apparatus.

It was established that the leaf surface of the bushes of the Merlot clone is 14.10 m? and
15.44 m?, the leaf area of vine plantations per hectare is 41778.3-45748.7 m? (Table 3). The
regularity of a decrease in the number of leaves on a bush with an increase in the number of
shoots has been established, at the same time, an increase in the area of each leaf is observed.



Table 4. The content of plastid pigments in the grape leaves. Merlot clone 348. SC «Tomai-
Vinex» SA.

Year  of | Content of plastid pigments, mg/g absolutely dry matter

research cla cl.b cl. atb carot. cl.a/cl.b cl.at+b/carot.
2013 7,441 4,266 11,707 2,461 1,7/1 4,8/1

2014 8,634 4,548 13,182 1,981 1,9/1 6,7/1

The content of plastid pigments, their ratio and state, the dynamics of chlorophylls and
carotenoids in leaves are important indicators of the photosynthetic activity of plants (Britton
G., 1986). In vines, the content of plastid pigments (chlorophylls and carotenoids) in the leaves
and their ratio change in ontogenesis, depending on their varietal characteristics
(Derendovskaya A.lL., Shtirbu A.V., 2013).

We found that the content of plastid pigments in the leaves of the studied cultivar depends
on the year of research (Table 4). So, during the period of intensive growth of berries in the
leaves of clone 348 of the Merlot variety, the concentration of chlorophyll a in 2013 is 7.441
mg/g of absolutely dry matter (abs.d.mat.) in 2014, it increases to 8.634 mg/g. The
concentration of chlorophyll b does not change significantly, varies in the range of 4.266-4.548
mg/g of abs.d.mat. The amount of chlorophylls a + b in 2014 increases by 1.475 mg/g of
abs.d.mat., while the concentration of carotenoids decreases by 0.480 mg/g of abs.d.mat.

According to A.L. Derendovskaya, A.V. Stirbu (2013) the increase in the assimilation surface
of grape bushes during ontogeny is the main process necessary for the normal metabolism of
plants. The rate of formation of the leaf surface in grape varieties is not the same, depending on
biological characteristics and their response to growing conditions. It has been established that
the growth of the assimilation surface in grape plants and the rate of its growth occur more
intensively before the start of berry growth; further, the increase in the assimilation surface
slows down, which is apparently associated with a change in donor-acceptor relations and the
use of assimilates for the growth of bunches. There is a direct correlation between the
development of the leaf surface and the chlorophyll content.

The productivity of grapes is the ability to form a certain biological (biological productivity)
and economic (economic productivity) harvest (Table 5).

Table 5. Productivity and quality of grape harvest. Merlot clone 348. SC «Tomai-Vinex» SA.

Year  of | Number of | Weight of | Yields Mass concentration, g/dm’

research bunches bunches, kg/bush | ¢/ ha sugars titratable acids
pcs./bush g

2013 40,1 133,1 5,34 1294 210 9,8

2014 35,8 176,4 6,32 153,2 271 8,3

It has been established that 35.8-40.1 bunches develop on the grape bushes of clone 348 of
the Merlot variety, the weight of bunches varies within the range of 133.1-176.4 grams. The
yield of the investigated clone under the conditions of SC "Tomai-Vinex" SA is 5.34-6.32
kg/bush. The mass concentration of sugars varies over the years of research from 210 to 271 g
/ dm?, increases in 2014, while the mass concentration of acids falls to 8.3 g/dm?.

Conclusion
1. To maximize the natural potential of the newly introduced clones, it is necessary to match
the soil-climatic and technological parameters of the care of a grape plant with their

biological potential;
2. The study of new varieties or their clones in certain environmental conditions of the area
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makes it possible to determine the influence of individual physiological parameters and
agrotechnical methods on the growth, development and fruiting of a vines;

3. The number of shoots in 348 clones of Merlot variety varies between 25.3 and 28.3
pieces/bush an annual growth length of 120718-136428 m/ha, a bush growth volume of 1.57-
2.31 dm®. It was found that on one shoot 22.5-28.0 pieces of leaves develop, with an area
of 0.0218-0.0221 cm?, the leaf area of vine plantations of this clone is 41778.3-45748.7
m?/ha;

4. The content, ratio and condition of plastid pigments, the dynamics of chlorophyll and
carotenoids in leaves are important indicators of photosynthetic activity of plants.
Chlorophyll a concentration is 8.634, chlorophyll b — 4.548; the sum chlorophylls a + b —
13.182 and carotenoids - 2.461 mg/g absolutely dry matter;

5. Inthe conditions of ATU Gagauzia on the example of the enterprise SC «Tomai-Vinex» SA
the average number of bunches in the clone 348 Merlot variety was 35.8-40.1 pcs./bush,
average bunches weight was 133.1-176.4 g, yield was 5.34-6.32 kg/bush or 129.4-153.2
c/ha. The mass concentration of sugars is 210-271 g/dm’, titratable acids 8.3-9.8 g/dm’.
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Abstract

The paper presents obtained data as a result of studying the productivity of gooseberries
varieties, depending on the plants age and the duration of the exploitation period of these
plantations in the Republic of Moldova conditions. The studies were carried out in 1995-2015,
on non-irrigated area with planting distances: 2.5x0.75-1.0-1.25 m, where the varieties were
studied: Donetski crupnoplodnai, Donetski pervenets, on irrigated area, planting distance
1.5x1.0 m, studied varieties: Captivator, Severnai capitan, Sadco, Smena. As a result of the
research, it was found that, depending on the variety, planting distance and plantation age the
maximum yields were obtained in the 10th year in the range of 12.5-16.2 t/ha (Donetski
crupnoplodnai); 12.1-16.4 t/ha (Donetski pervenets), the highest values on the thickened
planting distance. Starting from the 11-12th year the yield decreases by 36.0-70.2%. On
irrigated area, planting distance 1.5x1.0 m, was obtained maximum yield on 7-th year on
varieties Captivator (32.7 t/ha), Coloboc (24.0 t/ha), Canko (19.3 1/ra), Cmena (10.0 t/ha), on
the 10th year for the varieties Sadco - 16.0 t/ha; Coloboc - 23.3 t/ha, and on 11th year for the
varieties Severnai capitan -29.1 t/ha, Captivator - 30.0 t/ha. Starting from the 12th year the yield
decreases by 34.4-64.0%. On gooseberry plantations, which the service life exceeds 9-10 years,
the yield is constantly decreasing, and therefore their further cultivation is unprofitable.

Key words: gooseberries, varieties, yield, planting age, exploitation period, Republic of
Moldova.

[ponyktuBHocts U IIpogoskurenbHocts Cpoka Ikcnayarauuu Hacaxnpenmid
KpbrxkoBauka B YceaoBusax Pecnnydamkn MoJsigoBa

Pe3rome

B pabote mpexacraBieHsl JAaHHBIC, TOJYYCHHBIC B PE3yJIbTaTe U3YYEHUS MPOIYKTUBHOCTH
HEKOTOPBIX COPTOB  KPBDKOBHMKAa B  3aBUCMMOCTH OT BO3pacTa pacTeHUl U
MPOJODKUTEIBLHOCTH TIEPUOJIa JKCIUTyaTallMd JITHX IUIAHTAIlMA B YCIOBHSIX PecmyOnmku
Momnnosa. UccnegoBanus npoBoguinchk B nepuof 1995-2015 rr., Ha HeopoIIaeMoM y4acTke
npu cxemax mocanku 2,5x0,75 wm; 2,5x1,0 m; 2,5x1,25 M, usyuanuce copra: JloHeukuit
KPYMHOIUIOAHBIN, JIOHEeIKHIi TepBeHell, Ha OpOIIaeMOM y4acTKe mpu cxeme nmocaaku 1,5x1,0
M m3yuanu copra: KantuBarop, CeBepHblii kanutan, Cagko. B pesynpTaTe mccienoBaHuil
YCTaHOBJICHO, YTO B 3aBUCHUMOCTH OT BO3pacTa HACaXICHHUS, COPTAa U CXEMbl TOCAIKU
MaKCUMaJbHbIE YpOXkKau NoJiy4atoT Ha 10-M roay mocie mnocaakud y copra JloHeukuit
KpyIHOTUIOAHBINA B mpenenax 12.5-16.2 1/ra, y copra [lonenkwmii mepsener; 12.1-16.4 T1/ra, c
CaMbIMH BBICOKMMU 3HAUEHUSIMU IIPU 3arylIeHHON cxeMme nocaaku. Haunnas ¢ 11-12-ro roga
IIOCJIE MOCAJKN ypoKanHOCTh CHUKaeTcs Ha 36.0-70.2%. Ha opomaemMoM yuyacTke, mpu cxeme
nocaaku 1.5x1.0 M mony4eH MakCUMaJIbHBIM ypoxail Ha 7-0W roJ IOocje MOCaAKUu y COPTOB
Kantusatop (32.71/ra), Konobok (24.0 1/ra), Caako (19.3 1/ra), Cmena (10.0 1/ra), a Ha 10-i1
rog y copta Canko — 16.0 1/ra u copra Konobok — 23.3 1/ra. Toraa xak Ha 11-ii rog y copta
Ceepablii kKanuTad nonyuwitn 29.1 1/ra, y copra Kantuatop-30.0 1/ra. Yxe Hauunas ¢ 12-ro
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roJia MocJje Mocajaku, ypoxxanHoCTh cHUkaeTcs Ha 34.4-64.0%. Ha nmimanTanusax KpbKOBHHKA,
CPOK 3KCIUTyaTallud KOTOpBIX mpeBbimaer 9-10 ner, ypokaHOCTh MOCTOSITHHO CHHXKAeTCs,
MOATOMY WX JalIbHEHIIee BO3IeIbIBAHNE HEPEHTA0CIbHA.

KiloueBble cJi0Ba: KPBDKOBHHUK, COPTa, YpPOKaWHOCTb, BO3pAcT HACAXICHUH, CPOK
JKcITyaranuu, Pecy6inka Mosnjgosa.

BBenenune

KycTbl KpbI)KOBHMKA HAaYMHAIOT IJIOJOHOCUTH Ha 2-3 roJ Mocjie MOCaikH, a Ha 4-5 roj
BCTYNalOT B TMOJHOE IuIogoHOmeHne. Haunbomnbimas MpomAyKTUBHOCTh HACAXKIACHUN ASTOM
KyJIbTYphl HaOronaeTcst B TeueHue 12-15 net. XoTs npu XopoueM yxo1e ¥ OMOJIaKUBaIoIIen
00pe3ke KPBKOBHUK MOYKET pacTH Ha OJTHOM MECTE M JaBaTh ypokau B TeueHue 25-30 net u
oonee (Kazakos, 2009; ITomukapmosa, 1989; Cepreesa, 1989).

HecMoTps Ha 3HAUUTENBHYIO IPOIOKUTEIBHOCTD )KU3HU KyCTa KPhKOBHHUKA, HAMBBICILIAS
YPOXKaUHOCTH SITOJ] BRICOKOTO KauecTBa OTMEUEHA y pacTeHuid Ao 15-netHero Bo3pacta. s
MOJIyYEHUS MAaKCUMaJIbHOTO J0XOJAa C IUIAHTAUWHW W 3aMEHbl XOPOLIUX COPTOB JIYYIIMMH
CUHMTAETCS 11eJIECO00PA3HBIM IKCIUTYATAIMIO MPOMBIIUICHHOH IIAHTAIIMHA OTPAaHUYUTH CPOKOM
8-10 net (bypmuctpos,1985).

MHoroneTH!il MUK poCcTa U IJIOJOHOIICHHUS KPBDKOBHUKA BKJIIOYAEeT B ceOs MEpHoj
MaKCUMaJIbHBIX ypOXkaeB, KOTOPHIE MOJY4arOTCs B 5-7 JET MOocie MOCaAKU U B JalbHEUIIEM
NOJJIEPKUBAIOTCA HAa IOCTOSSHHOM YpPOBHE €lle B TeueHue 7-9 er, a 3aTeM IMOCTENEHHO
YMEHBIIAKTCS 110 MEPE CTapeHUs pacTeHni. KppKOBHUK, Kak U CMOPOJHMHA, MOAIEPKUBAET
pereHepaiuio, MOJHOCTHIO yJajsii BeChb MPUPOCT C TMOBEPXHOCTH TOYBBL. Bbicokas
MOOETOBOCCTAHOBUTENbHASI ~ CIIOCOOHOCTH  HEKOTOPBIX  COPTOB  TO3BOJISIET  OBICTPO
BOCCTaHABJIMBATh PACTEHUs U MOJy4aTh XOpOIIKe ypoxkau emnie B Tedenue 5-6 metr (Mladin,
1992; Sava, 2006; Sava, 2014).

[IpoaoIKUTENBHOCTD )KU3HH PACTEHUM KPBKOBHUKA BO MHOI'OM 3aBUCHUT OT UX yxoza. [Ipu
COOJIOCHUH BCEX arpOTEXHUYECKUX MEPOMPUITUN U BHECEHHEM YIOOPEHHM pacTeHUs JaloT
KaueCTBEHHbIE YpOXKal B TEUEHHE JOCTATOYHO JUIMTEIbHOro BpemeHu. Kak mpasuiio,
MPOAOKUTEIBHOCTh AKCIUTyaTalluy IUIAHTAIlMM KPbDKOBHUKA 3aBUCUT OT COOJIIO/ICHUS BCEX
3JIEMEHTOB TEXHOJOTHMU BO3JENbIBaHUS. PacTeHHs KPBDKOBHHUKA COXPAaHSIOT BBICOKYIO
NPOAYKTUBHOCTH 10 13-15 ner. B ciiyyae Heyq0BIETBOPUTEIBHOTO YXOAa, KYCThl CTaperOT
OBICTPO U CTAHOBATCS MAJIONPOAYKTUBHBIMU, HE I0KUB JO €CTECTBEHHOTO MEPHO/Ia CHUKCHUS
ypoxaiinocTH (Sava, 2005; Sava, 2012; SnoBckuit, 2009).

Marepuauanst U Metoabl

Hayunsle wuccienoBaHusi COPTOB KpPBDKOBHUKA IIPOBOJMJIMCH Ha OIBITHOM IIOJIE
naboparopun «STOIHBIX KyIbTyp», OKCHEpUMEHTaNbHO- TexHomoruueckoir CraHIUU
«Koapy», I1Y Hayuno-IIpaktuueckuit Mactutyt CanoBonactBa u IIumeBbix Texnomoruu B
COOTBETCTBUU C PEKOMEHJAOBAHHBIMH METOJAMU ISl U3YUYECHHUS SITOJHBIX KYJIBTYP.

UccnenoBanus Ha TJIaHTAMAX KPBDKOBHHMKA MpOBOAWINCH B mepuoa 1995-2003 rr. Ha
HeopolIaeMoM yyacTke romaasio B 0,3 ra nmpu cxemax mocanaku: 2.5x0.75 m; 2.5x1.0 m;
2.5x1.25 m u B nepuog 2007-2015 rr. Ha opomaeMoM ydacTke mroniaasto B 0.03 ra mpu cxeme
nocaaku 1.5x1.0 m.

OO0BeKkTaMu UCCIICIOBAHUHN CITYKUIJIM COpTa KphDKOBHUKA: JloHelkuii mepBener, JoHerkuii
kpynHorioausii, Kantusarop, CeBepHbiii kanurtaH, Komobok, Canko. HccrnemoBanus u
AQHAJIU3 HAyYHBIX JAHHBIX, MOJYYEHHBIX NPU W3YYEHUHU BIIMSHUS BO3pacTa IJIAHTAlUK Ha
MJI0JIOHOIIIEHHUE COPTOB KPBIKOBHUKA, TPOBOIUIIUCH B MEPUO/I SKCIUTyaTAllUX HACAXKICHUI.
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Pesyabrarsl UccaenoBanuii

Ha ocHOBaHMM MOMYyYEHHBIX PE3YJBTATOB YCTAHOBJIEHO, YTO HA MPOAYKTHBHOCTH COPTOB
KPBDKOBHHMKA, IIOMHMO MHOXECTBa JpYyrux (akTOpoB, HAMNPSIMYIO BIHSICT BO3pacT
HACaXCHUS, M OH MOBBIIIACTCS C YBEIMYEHUEM KOJUYECTBA PACTCHHUM HA €IMHUILY TUTOIIAIH.

OnuuM U3 GaKkTOPOB, BIUSIOIIMX HA MPOIYKTUBHOCTH TUTAHTAIIUN KPBIXKOBHUKA, SBJISCTCS
BO3pACT, IUIOTHOCTh PACIOJIOKEHHUSI PACTCHMM HA CIAMHMILY IUIONAAM U MHOTHE Ipyrue
dakTopel. M3ydeHue BIUSHHMS BO3pacTa HAa NPOAYKTUBHOCTH PACTCHHH KPHDKOBHHKA B
3aBUCUMOCTH OT COpTa M PacCTOSAHMS Mocaakd B TedeHwe 1995-2003 romoB mMo3BOIMIO
MOJIYYUTh PE3yJIbTaThl, KOTOPBIE ObUTH BKJIIOYEHBI B TA0IUITY 1.

Taoauna 1. BiusiHue Bo3pacta Ha NPOAYKTUBHOCTh PACTEHH KPHLKOBHUKA B 3aBUCHMOCTH
OT COpTa M pacCTOSHUA Mmocaaku, T / ra, 1995-2003 rr.

Cxema BospacT mnanTanmu, rozsi cpenHee
HOCAIH, MI' 4 6 7 8 9 10 11 12
‘ JloHenKnii KpyIHOIUIOAHBII
2,5x0,75 | 3.6 |25+ |41+ |53+ | 153+ |16.2+ 16.5+ | 11.2+ | 14.6
11.0 [ 12.1 10.5 |93 0.7 1.6 1.9 34
2,5x1,00 |49+ |19+ |3.0& 3.2+ | 133+ |13.1+ 8.8+ 9.2+£2. |72
23 53 4.2 4.0 6.1 59 1.6 0
2,5x1,25 |24+ | 1.6+ |2.6£ |28+ |87+ 12.5+ 8.0+ 7.7+ |58
34 4.2 3.2 3.0 2.9 6.7 2.2 1.9
\ JloHelKuii nepBeHell
2,5x0,75 | - - - - - 16.4+£3.515.542.6 | 6.9+6.0] 12.9
2,5x1,00 | 3.7+ |53+ |69+ |2.0+ |11.8+t |16.1% 120+ |58+ |73
3.6 2.0 0.4 53 4.5 8.8 4.7 1.5
2,5x1,25 | 3.1+ [4.0+ |53+ 1.2+ |94+ 12.1+ 7.0+ 51« |55
24 1.5 0.2 43 3.9 6.6 1.5 0.4

CornacHo pe3ynbTataM, NPUBEACHHBIM B Talnuue 1, HauumHas C MepHoJa IOJHOTO
TUTOJIOHOIICHUSI TUIAHTAIlUM KPBDKOBHUKA, YpPOXKall M3y4aeMbIX COPTOB YBEIMYMBAETCA B
3aBUCUMOCTHM OT COpTa, CXEMbl IIOCAaJAK{, KIMMATUYECKUX YCJIOBUH, TEXHOJOTUU
BO3/ICJIbIBAaHUS. B 3aBUCHMOCTH OT CXEMBI MOCAJIKH YPOKAHHOCTh KPHIKOBHHUKA MOBBIIIACTCS
C YBEITMYCHHEM KOJIMYECTBA pacTeHUH Ha equHUIy Tuiomaay ot 3200 go 5333 pacrenuii/ra.

C MOMeHTa BCTYTIICHUS IJIaHTAIIMK KPHIKOBHHKA B MOJTHOE MJI0IOHOIICHUE YBETUINBACTCS
YpOXKallHOCTh B TE€UEHHHM €lle Ha 6-7 JeT, Mocie Yero ¢ BO3pacTOM PAcTEHUH HauMHAETCS
NEPUOJ YMEHBIICHUS YPOKaMHOCTH.

Cpennuii yposkail, MOJy4YEHHbI Ha IUIAHTAI[MM KpPbDKOBHUKA O€3 OpOIIEHUs, B
3aBUCHMOCTH OT COPTa U CXEMBI MTOCaIKK Kosebascs B mpeaenax ot 5.8 no 14.6 1/ra mis copra
JloHenKwid KpyMHOILIOMHBINA 1 OT 5.5 10 12.9 1/ra s copra JloHenkuii nepBoIi.

B 3aBucuMOCTH OT BO3pacTa HacaKICHUS MAaKCHUMAJIbHBIN ypoxkail Obl1 moayyeH Ha 10-m
roxy y copta JloHeukuil KpynHomioaHeli (puc. 1 a), npu cxeme nocaaku 2.5x1.25 m (3200
pactenuii/ra) — 12.5 1/ra, npu cxeme nocaaku 2.5x1.00 m (4000 pacrenwmii/ra) — 13.1 1/ra, a
npu paccrossaun 2.5x0.75 ™M (5333 pactenmsi/ra) mocturaer 16.5 1/ra. Y copra JloHeukuit
nepBeHen (puc. 10) MakcUMalbHBIN ypokail Obul monydeH B 10-M romy mocie MOCaaku,
KOTOpBIH Kojebaycs B mpeaenax ot 12.1; 16.1; 16.4 1/ra, HauOoJbliee KOJUISCTBO YpOKast
MOJIY4EHO MpHU cxeme mocaaku (2.5x0.75 m).
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Hauunas c¢ 11-12-ro rona nmocne nocagku y U3y4aeMbIX COPTOB KPHDKOBHUK HAaUMHAETCS
nepuoj cHKeHus ypoxkainoctu ot 36.0 % mo 70.2%, To 9TO MpUBOIUT K HEAD(HEKTUBHOCTH
JaTbHENIIETr0 MOAAEPKaHU 3TOW IUTAHTALUH.

a 0
Puc. 1. [IpogyKTUBHOCTH COPTOB KPBDKOBHUKA: a) JIOHEIKMI KPYMHOMIOAHBIH, 0) JloHenkuit
MIEpPBEHEIL.

W3yueHnne moTEeHIMANa TPOIYKTHBHOCTH pACTEHHH KPBDKOBHUKA B HHTEHCHBHBIX
HacaxaeHusx (cxema nmocaaku 1.5x1.0 m) mpu opomenuu B nepuoa 2007-2015 rr. mo3BoInIO
OLICHUTbH MPOAYKTUBHOCTH U3y4aeMbIX COPTOB, a MOJyYECHHBIE PE3yJIbTAThl ObLTH BKIFOUEHBI B
Tadnuiy 2.

Tadauna 2BnusHue Bo3pacTa PacTCHHH HAa YPOXKAWMHOCTH COPTOB KPBDKOBHHKA, CXeMa
nocanaku 1.5x1.0 m, 2007-2015 rr., T/Tra

Copt Bo3spact nmnanranuu, roasl Cpenu
4 5 6 7 8 9 10 11 12 ce
Komobox [12.0+1 | 6.746 | 12.0+ | 24.0+1 | 13.3+ P.3+ 23.3+ |8.0+ 89+ | 13.1
1 4 1.1 0.9 02 B.8 10.2  |5.1 4.2

Kantusa [10.0+1 | 11.3+ | 24.04+ | 32.7£1 | 26.7+ | 21.3+ | 13.3+ | 30.0+ | 19.2+ | 20.9
TOp 0.9 9.6 3.1 1.8 5.8 0.4 7.6 9.1 1.7
Cagxo 6.6+ 6.0+4 | 6.1+ | 193+ | 12.7+ |93+ | 16.0+ | 11.5¢ | 6.7+ |10.5

3.9 5 4.4 8.8 2.2 1.2 5.5 1.0 3.8
Cesepnnbl |14.7+4 | 18.0+ | 16.2+ | 253+ | 193+ | 8.7+ | 22.0+ |29.1+ | 159+ | 18.8
7} .1 0.8 2.6 6.5 0.5 10.1 |3.2 10.3 2.9
KalnTaH
Smena [10.0+£1 | 9.3+1 | 8.0+ | 10.0+ |6.0£2 8.0+ |8.0+ 8.7+ 4.7+ | 8.1

9 2 0.1 1.9 A 0.1 0.1 0.6 34

[Tpenen [6.6- 6.0- |6.1- 10.0- |6.0- |80- |8&.0- 8.0- 4.7- | 8.1-
Bapuauu (14.7 18.0 [24.0 |32.7 267 213 |233 30.0 19.2 209
2

CorjacHO JaHHBIM, BKIIFOUYCHHBIM B TaOJUIy 2, CPEIHHU ypoXKail COPTOB KPbDKOBHHKA
MOJYYEHHBIN Ha OpOIIaeMOM IUIaHTalUUM, pu cxeme nocaaku 1.5x1.0 m uim 6667 pacteHui
Ha TeKTap, Koiedanack B mpeaenax ot 8.1 1/ra (copr Cmena) no 20.9 1/ra (copt Kantusatop).
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AHanM3 TMONYYCHHBIX JAaHHBIX O TIPOAYKTUBHOCTH COPTOB KPBDKOBHHKA 3a TOJIBI
UCCJIETOBaHH, TO3BOJIIII YCTAHOBHUTD, YTO MAaKCUMANIbHbIE ypokau ObLtn momydeHs! Ha 10-11-
1 TOJI TIOCJIe TIOCA/IKH, T.€. Ha 7-8- TOJ B IEPHO/I TTOJIHOTO IJI0IOHOIICHHS.

YpoxkaltHOCTh B 3aBUCUMOCTH OT COpTa HAUWHAET YBETUUMUBAThCA ¢ 4-r0 rona ot 6.6 T/ray
copta Canko u o 14.7 1/ra'y copt CeBepHblii kKanutad. Ha 7-0if Toj ociie mocaaKky MmoJryqain
MaKkcUMaJbHbIe Ypoxkau y copToB Kantusarop (32.71/ra), Komobok (24.0 1/ra), Canko (19.3
t/ra), Cmena (10.0 1/ra). A Ha 10-# rog nomyuninn y copta Komo6ok 23.3 1/ra 'y copra Canko
- 16 1/ra, Torna xak Ha 11-if Toq MONy4YHSIM MakCUMalbHbIE yYpoxkall y copta Kanrtusatop -
30.0 T/ra u y copta CeBepnblit kanutad — 29.1 1/ra. B manpHeleM, ypokaii KpbKOBHUKA T10
COpTaM yMEHBINAIOTCI O MEpe TOro, Kak CHUKAETCsl MPOAYKTHBHBIM IMOTEHIMANa, Kak
pacTeHuid, TaKk W copTa. YK€ HauMHasg ¢ 12-ro roma ToOcCIEe TMOCAAKH, YPOKANHOCTH
UCCIIETyeMbIX COPTOB CHIKaeTcs Ha 34.4-64.0%. Takum oOpa3om, ganbHelIIee coaep:KaHue
TaKOH TUIAaHTAI[MN KPELKOBHUKA HEBBITOHO.

JlaHHBIE CpelHEeN ypOKalHOCTH PAcTEHHWU KPHDKOBHHUKA, MOJYYEHHBIE C HEOPOIIAEMOTro
ygactka B mepuon 1995-2003 rr. m ¢ opomaemoro ydactka B mepuon 2007-2015 rr.
MPEJICTaBJICHBI B PUCYHKE 2.

25
22.3
m4ro
20 A
17.46 E5rog
16.52
15.6
m6rog
15 14.4 ,
ro,
11.7 11.3 A
E8rog
1
0 E9rog
10 rog
5 11 ropn
12 ron
0 .
1995-2003 6e3 opolueHua 2007-2015 c opoweHnem

Puc. 2. Cpennsisi ypokailHOCTh KPBDKOBHHUKA (T/Ta) B 3aBUCUMOCTH OT BO3pacTa TUIAHTAI[UU
IIPU OPOIICHUHU ydacTka u 6e3 opouienus (4-12 roa mociue mocaaxu).

AHanu3upysi NaHHbBIC, TPEJACTABICHHBIE B PUCYHKE 2 MOXXHO CKa3aTh 4YTO CPEIHSS
YPOKaHOCTh PACTeHUU KPBDKOBHHUKA HAMHOTO HIDKE Ha HEOPOIIAeMOM, Ye€M Ha OpOIIacMOM
yuacTke. Ha Heopomaemom ywactke Ha 10-TOM TOAy MOCJ€ MOCAIKHA IMOJyYyaeM CaMble
BBICOKHE cpefHue ypoxkai (14.4 1/ra), a Ha OpoIIaeMoOM y4acTKe - Ha 7-OM TOY ITOCJIE MOCAIKU
(22.3 1/ra).

Cpenn Hanboee MPOAYKTHBHBIX U3YIaeMbIX COPTOB OBLITH BhIsiBICHBI: CeBepHBI Kamutan
(pucynok 3 a) u KantuBatop (pucyHok 3 0), MX MakCHMalbHas ypOKaWHOCTb JOCTHUTIIA
cootBeTcTBeHHO 29.1 T/ra m 32.7 1/ra.
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Puc. 3. [IpogykTuBHOCTH KpbIKOBHHKA copTa: a) CeBepHblii kKanuTaH, 6) Kantusarop

BoIBOaBI

[TpoBeneHHBIC UCCIIEOBAHNS TTO3BOJIMIIN HAM MOJYYHTh PE3YIbTaThl, HA OCHOBAaHHH KOTOPBIX
MOKHO OTMETHUTb, YTO:

- YPOXKaHHOCTh COPTOB KPHDKOBHHKA HANPSMYIO 3aBHCHUT OT BO3pacTa IUIAHTAIIUH, a TAKXKE OT
Ipyrux (pakTopoB, TAKHX KaK: OCOOEHHOCTHU COPTa, CXEMBI TOCAIKU, YCIOBUS BHIPAIIUBAHUS
UT. 1. ;

- B 3aBHCHMOCTH OT COpTa M PAacCTOSHUS MOCAJAKU B HacaXJeHUU Oe3 OpOIICHHUS CPEeTHUIl
ypoxkai koiyiebiaeTcss B mpeaenax oT 5.5 (copt Joneukui mepbiii) no 14.6 1/ra (copt
JloHeIKHiA KpYITHOIUIOHBIN ) MpH cXxeme mocanku 2.5x0.75 m;

- B 3aBUCHMOCTH OT BO3pacTa pacTeHUI ObUIH MOTyYeHbl MaKCUMAaIbHBIE Ypoxkau Ha 10-i roj
nocjae mocaakd y coptra JIOHEHKWl KpYMHOIUIOAHBIM ©  JIOHEUKWH MepBEHell,
COOTBETCTBEHHO, 12.5-16.2 T/ra u 12.1-16.4 T/ra ¢ caMbIMH BBICOKUMU TTOKA3aTEISIMU MIPU
3aryIEHHOW CXeMe TTOCAIKH;

- ¢ ll-ro mo 12-ii roxm mocne TMOCagKW HA TUIAHTAIMU KPBDKOBHUKA 0O€3 OpOINEHUs Y
HCCIIETyeMbIX COPTOB YpokallHOCTh cHUXkaeTcs Ha 36.0-70.2%;

- B 3aBUCHMOCTH OT COpTa IMpH cxeme nmocaaku 1,5x1,0 M npu opormieHuu CpeHss ypOKAHHOCTh
Kojeoiercs B nmpeaenax ot 8.1 1/ra (copt Canko) mo 20.9 t/ra (copt Kantusarop);

- B 3aBUCHMOCTH OT BO3pacTa PacTeHH MaKCHMAIbHBIA ypOXkKail MOTydeH Ha 7-01 ToJ] ocTe
MOCAJKU TIOy4Yal MaKCHUMallbHble ypoxau y coptoB KamruBatop (32.71/ra), Komobok
(24.0 1/ra), Cagxo (19.3 1/ra), Cmena (10.0 1/ra). Ha 10-it rox mocie nocagku ot 16,0 u
23,3 1/ra (Cagko u Komnob6ok), Ha 11-if rox mocne nmocanku - B npenenax 29.1 u 30.0 1/ra
(CeBepubiit kantutad u Kantuearop);

- Y COPTOB KPHDKOBHHMKA, M3yUYEHHBIX Ha OPOIIAEMBIX YYaCTKaX, ypokKail MI00B CHHKAETCS C
12-ro rona nocne nocanaku Ha 34.4-64.0%:;

- MPOJYKTUBHOCTh HACaX/I€HUH KPBHIKOBHHMKA 3HAUYUTEIHHO BO3pACTAET JIUIIb B TeUEHHE 7-8
JIET, TIOCTIE YEero MO0 MEpe CTApeHHs PACTCHUN HAYMHACTCS MEPHOJ, KOTla YpPOXKaiHHOCTh
CHI)KAETCS;

- HaCaXKICHHSI KPBKOBHHKA, KOTOPBIE MPEBBIMIAIOT CPOK IKCILTyaTanuu oomnee ueM 9-10 mer,
CHIDKAIOTCSI TPOIIECChl POCTa M Pa3BUTHS pacTeHuM, (OTOCUHTETUYECKas aKTHBHOCTH,
YPOKAHOCTH U €T0 Ka4eCTBO U, KaK CIEACTBHE, CHIKAETCS () (HEKTUBHOCTH MPOU3BOJICTBA,
YTO MPUBOTUT K HEIIEIIECOOOPA3HOCTH TaTHHEHUIIIETO BO3ICIIBIBAHUSI.
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Abstract

The main factors that conditioned the spread of apricot culture on a larger scale are the low
return temperatures at the end of the rest period and late spring, which affect the generative
organs. The aim of the research was to choose apricot varieties more resistant to the low
return temperatures in the northern part of the country. The object of the research was the
trees of the apricot varieties Spring Blush, Pinkcot, Kyoto and Faralia, grafted on the
Mirobalan 29C rootstock. Planting distance was 4.0x2.2 m. The planting of apricot trees
was carried out in spring of 2018, but the research was conducted in 2020 year. Trees were
trained to a Trident canopy. It was established that the biological characteristics of the
variety influence the parameters of trees, the period of onset of phenophases of the
generative organs, the period between flowering and maturation of apricot fruit harvest,
morphological parameters, shape index, plantation productivity and the redistribution of
the fruits in different quality classes. The Kyoto variety had higher resistance to the late
return temperatures, which in the conditions of the northern area registered productions of
17.03 t/ha in the third year after planting.

Keywords: Apricot, low temperatures, development, blooming, productivity, quality.

Introduction

The apricot is an important species for regions with temperate climates, and apricots are
in high demand among consumers (Balan, 2008; Cociu, 1993).

The latest investigations carried out in the Republic of Moldova show that large areas of
apricot are grown in the South and Centre of the country, but due to climate change in the
last 10-15 years, apricot cultivation is planted in larger areas and in the area northern,
northern steppe subzone and northern Dniester (Pesteanu,. 2018; Pintea, 2018).

Until recently, apricot cultivation was considered a risky species. The main factors that
conditioned the spread of apricot culture on a larger scale are the low return temperatures
at the end of the rest period and late spring, which affect the generative organs (Abbas,
2016), premature wilting of trees (apoplexy), infections with various viruses (Balan, 2008;
Cociu, 1993), the absence of a modern assortment of varieties, rootstocks (Duval, 2012)
and crown forms (Stanica, 2010; Negru, 2019) suitable for such varieties / rootstock
associations, which would intensify the culture and would allow obtaining high and
competitive productions (Balan, 2008; Maria, 2006).

According to the Horticulture Development Program for 2021-2025 and the action plan
for its implementation, it is expected that the plantations with untapped potential will
continue to be efficiently exploited and their staggered replacement with new ones, where
modern varieties / rootstocks will be found, forms of crowns suitable for sustainable
technologies, able to ensure early fruiting, high productivity of competitive fruits in
conditions of high economic efficiency (Babuc, 2012).

Currently, worldwide (Dejampour, 2012; Gouble, 2020; Liu, 2012; Xue, 2020) is a
constant interest in promoting and introducing in cultivation new varieties of apricot. In
order to evaluate the behaviour of new varieties in different cultivation areas (Gouble,
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2020), it is necessary to carry out tests under production conditions and then to be
approved (Stanica, 2014).

At present, among the apricot varieties grown in our country, there is an acute lack of
mature varieties from very early to very late. These would allow the completion of the
assortment of varieties, which ensures the continuity in the consumption of fresh fruits and
their industrial capitalization for a period of 50-60 days or even more (Negru, 2018; Pintea,
2019).

The consumer has always been looking for homogeneous apricots in size, with 50-70%
of the surface covered with red colour, high average weight, firm pulp, dry detachment,
relatively small pips, attractive external appearance and valuable nutritional biochemical
composition (Balan, 2008; Milatovic, 2013; Souty, 1990).

In the classic plantations with low density, apricot trees are guided by the untied
pyramid crown, or the best ordinary pot variant (Babuc, 2012; Balan, 2001; Cimpoies,
2018). In modern apricot orchards, the crowns are driven by one (thin spindle), two (U-
shaped) or three vertical axes (trident) that form a well-lit fruit wall (Musacchi, 2008;
Stanica, 2019). The vertical location of the stems (Robinson, 2011; Dorigoni, 2011;
Stanica, 2019), allows trees the natural tendency of trees to grow (Lauri, 2011), easy to
drive and maintained, offers the possibility of annual renewal of degarnisite fruit branches
(Neri, 2010) and obtaining fruit in the upper part of the crown, even in years with low
temperatures of late spring return.

The practical argumentation of some phenophases of development of apricot fruit
organs, of garnishing the crown with vegetative macrostructure and fruiting microstructure
morphological characteristic and quality indices of fruits, seeds of various apricot varieties
produced within the Trident management system were the main objectives of the research
in question.

Material and Method

The experiences took place in the super-intensive apricot plantation, within the didactic
orchard of the enterprise “Vilora” LLC, Stolniceni village, Edineti district. The trees were
planted in 2018, at distances of 4.0 m between rows and 2.2 m per row, at a density of
1136 trees/ha and were grafted on the rootstock Mirobalan 29C.

The biological material used in the experiment was represented by 4 varieties of apricot
widely spread in countries with advanced fruit growing and which for growers in the
Republic of Moldova are new varieties. The varieties studied were: Spring Blush, Pinkcot,
Kyoto and Faralia. The Kyoto variety was taken as a control, having the same maturation
period as that of the local apricot variety Nadezhda. The trees were guided by the trident
crown system (chandelier).

The soil between the intervals between the rows was maintained as artificial grass, the
vegetal mass being mowed 3-4 times during the vegetation periods, when it reaches a
height of 15-20 cm, and between the trees in a row the herbicide field. The orchard is
equipped with a drip irrigation system.

Approved methodological principles and methods in genetic improvement and the study
of fruit species were used for the research. They were performed both in the field, where
biometric measurements were performed to highlight the influence of biological
characteristics of the variety on tree growth and fruiting, and in the laboratory.

The development of the length of the trunk circumference was performed by the
measurement method at the beginning of the vegetation period in all the trees in the
experiment at 20 cm above the grafting site.

The height of the tree, the width of the crown along the length of the row and
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perpendicular to the row was determined for all trees, and the average and total length of
the annual branches - for 4 typical trees per repeat.

Phenological research (beginning, end of flowering, flowering period), the period of
fruit harvest maturation was performed by the visual method on all trees in the variant
according to the method accepted in the state trial of varieties (Chisinau, 1975). As the
beginning of flowering was considered the flowering of the first flowers on the tree,
maximum - 50% of flowers in bloom, the end - when only 10% of non-flowering flowers
remained on the tree. The ripening period of fruit harvesting began when the fruits
accumulated the characteristic colour and taste qualities of the variety.

The number of fruit formations was established by counting them on branches of
different ages at 4 model trees in each variant.

The number of fruits in the crown of the trees was calculated by 2 weeks before harvest.
The productivity of the plantation was established by the method of weighing the fruits.
The average weight of a fruit was determined by mathematical calculations during the
harvest, by weighing 100 fruits collected in a row from each variant. Then the average
yield of a tree and a unit of area was calculated by mathematical operations.

The height, small and large diameter of fruits and seeds of different varieties was
determined in the laboratory of the Department of Horticulture by the method of
measurement. The shape of the fruit was expressed on the basis of the shape index, which
was the correlation between the height of the fruit and the large diameter of the fruit and
the seeds.

The quality of apricots was determined by the method of measuring the large diameter
in the equatorial area of the fruit. Apricots with a diameter of 30-35 mm were marked with
the letter C. Apricots with a diameter are divided into the following classes: the diameter of
35-40 mm is assigned to class B; with a diameter of 40-45 mm - class A; with a diameter
of 40-45 mm - class 2A; with a diameter of 50-55 mm - class 3A and with a diameter of 55
mm and larger - 4A.

The main results obtained were statistically processed by the method of dispersion
analysis.

Results and Discussion

Bioconstructivi parameters (tree height, crown width, crown length) play a rather
important role in establishing the rootstock variety association, in choosing the method of
crown management and finally on plantation productivity.

Investigations carried out in the spring of 2020 show that the length of the trunk
circumference is influenced by the biological peculiarities of the variety, registering higher
values for the Pinkcot variety compared to the Spring Blush, Kyoto and Faralia varieties. If
the length of the trunk circumference in the Spring Blush variety was 13.5 cm, then in the
Pinkcot, Kyoto and Faralia varieties it increased, amounting to 14.5; 14.0 and 14.0 cm,
respectively (Table 1). The difference between the Spring Blush variety and the other
varieties is also statistically proven.

The height of the trees driven by the shape of a trident crown in the varieties studied
differs depending on the biological peculiarities of the variety.

In the case of the Spring Blush and Faralia varieties, a higher plant height was recorded
than in the Pinkcot and Kyoto varieties. If, for example, in the Spring Blush and Faralia
varieties the average height of the trees was 390 cm, then in the Pinkcot variety the index
in the study registered lower values, constituting 320 cm, or a decrease by 17.9%
compared to the previous varieties. The Kyoto variety has average values compared to the
other varieties studied.
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Table 1. Bioconstructive parameters of apricot trees driven by crown shape trident in the
third year of training

Variety Length of the circumference,|Tree  hight,|Crown lenght,[Crown width,
cm cm cm cm

Spring

Blush 13,5 390 230 100

Pinkcot 14,5 320 240 103

Kioto 14,0 370 195 119

Faralia 14,0 390 225 118

LDS 5% 0,64 16,4 9,7 4,6

The length of the crown, as well as the other indicators of the bioconstructive
parameters of apricot trees are closely dependent on the biological particularities of the
variety studied. Higher values of crown length were recorded for Pinkcot compared to
other varieties. If, for example, in the case of the Spring Blush variety the length of the
crown was 240 cm, then in the other varieties the index in question recorded lower values
which ranged from 195 to 230 cm, in the case of the Kyoto variety, the shortest average
length was recorded - 195 cm, while for the Spring Blush and Faralia varieties, the index in
question recorded average values, amounting to 230 cm and 225 cm, respectively.

Within the varieties that recorded average values, no statistical difference was
registered, while within the other two varieties the trend in question is visible.

Lower values within the bioconstructivi parameters of the trees were recorded within
the crown width. A smaller crown width was recorded for the Spring Blush variety - 100
cm, whose growth shape is more pyramidal compared to the other varieties studied. Next,
with a small increase, there is the Pinkcot variety, whose width was 103 cm, which is also
statistically demonstrated by mathematical processing. In the case of Kyoto and Faralia
varieties with a bazitonic development in the lower part of the crown, the index under
study recorded identical values, which were 119 and 118 cm, respectively.

Depending on the width of the crown, the varieties studied can be divided into two
groups. Spring Blush and Pinkcot can be placed in the first group and the Kyoto and
Faralia varieties in the second group.

The number of branches and their average length in the crown of apricot trees
demonstrate the activity of the plantation, how the physiological processes in the plants
take place, what can be the productivity potential and when to intervene with rejuvenation
cuttings to maintain the physiological balance between growth and fruiting.

The investigations show that in the study, the biological characteristics of the variety
influence the number of branches of different origin and age and their total length.

The varieties studied form a different number of anticipated branches, based on the
hereditary particularities of each individual taken separately. Lower values were recorded
for Spring Blush and Kyoto varieties, where the index in question was 16 and 14 pcs/tree,
respectively. In the case of Pinkcot and Faralia varieties, the number of anticipated
branches registered higher values compared to the previous varieties, constituting 43 and
52 pieces/tree, respectively, ie an increase of approximately 3.8 - 3.4 times compared to the
previous varieties (Table 2).

The average length of the anticipated branches is closely correlated with their number
within the crown and the vigour of growth of each variety. The average length of the
anticipated branches for the varieties studied varied from 21.4 cm to 31.9 cm. Spring Blush
varieties recorded lower values of the average length of the anticipated branches - 21.4 cm.
Next, in ascending order are placed the Kyoto variety - 24.1 cm, the Faralia variety - 26.0
cm and the Pinkcot variety - 31.9 cm.
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Table 2. The average number and length of different branches in the crown of apricot trees
based on the biological characteristics of the variety

anticipated annual two years old
Variety number off average number - off average number - off Average

brunches, brunches, brunches,

length, cm length, cm length, cm

pcs/tree pcs/tree pcs/tree
Spring Blush 16 214 41 44,5 3 198.3
Pinkcot 43 31.9 23 80,0 3 183.0
Kioto 14 24.1 29 68,9 3 184.0
Faralia 52 26.0 29 90,6 3 167.7
LDS 5% 0,85 1.43 1.15 2.28 0.12 8.7

Anticipated shoots are of great importance in the crown of apricot trees, because these
elements of the crown are bearing fruitful microstructure. In the case of 2020, when
flowering was early, and late spring frosts were recorded, part of the crop was possible to
save due to this fruitful microstructure.

The study carried out on the number and average length of the annual branches,
highlights that the biological particularities of the variety correlate with the indices in
question. Lower values of the number of annual branches were registered for the Pinkcot
variety - 23 pcs/tree, and higher values for the trees from the Spring Blush variety - 41
pes/tree. In the case of the Kyoto and Faralia varieties, the index in question recorded
identical values of the number of annual branches, amounting to 29 pcs/tree.

This demonstrates that varieties with a higher branching capacity form a smaller
number of anticipated branches. The study performed on the correlation of the number of
anticipated branches to the number of annual branches for the investigated varieties
registered different results. In the case of the Spring Blush variety, this ratio was 0.39.
Next, in ascending order was placed the Kyoto variety with a coefficient of 0.48, the
Faralia variety - 1.79 cm and the Pinkcot variety - 1.87 cm. Basically, in the Faralia and
Pinkcot varieties, the respective ratio was 4 times higher compared to the Spring Blush and
Kyoto varieties.

The study carried out on the average length of the annual branches showed that, on the
varieties studied, the index in question varied from 44.5 to 90.6 cm. Lower values of the
average length of annual branches were recorded in the Spring Blush variety, where the
index in question was 44.5 cm, which was a decrease of twice compared to the Pinkcot and
Faralia varieties.

A higher average length of annual branches was recorded for Pinkcot and Faralia
varieties, where the index in question was 80.0 and 90.6 cm, respectively. Within the
Kyoto variety, the average length of the annual branches registered average values,
constituting - 68.9 cm. This average length of the annual branches in the crown of apricot
trees is reasonable enough to obtain a rational correlation between growth and fruiting, and
for the physiological processes to proceed normally.

The study performed on the number of branches with the age of 2 years considered as
constant elements within the trident crown, did not have large deviations, because in all
trees the number of branches was constant - 3 pcs/tree.

In the case of the average length of two-year-old branches, the index in question ranged
from 167.7 cm to 198.3 cm. Lower values of the average length of the basic branches were
recorded for the Faralia variety -167.7 cm, and higher for the Spring Blush variety - 198.3
cm. The average length of the two-year-old branches of the Pinkcot and Kyoto varieties
was 183.0 and 184.0 cm, respectively.

The accumulation of vegetative macrostructure and fruitful microstructure is an
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important indicator, because it can influence the fruiting precocity of the plantation.
Apricot is a species that bears fruit both on anticipated shoots and annual branches of
different growth values, as well as on the bouquet, which have differentiated on branches
aged 2 years.

The rootstock Mirabolan 29C is a biotype that requires apricot varieties to form early
harvests compared to other biotypes, forms a higher share of fruitful microstructure,
especially anticipated branches (Table 3).

Studying the total length of the anticipated branches, we noticed that lower values were
registered for the Spring Blush and Kyoto varieties, where the index in question was 342
and 338 cm, respectively, this constituting 11.7-12.4% of the total share. of the branches in
the crown of the trees.

Table 3. The crown structure of apricot trees according to the biological characteristics of
the variety, cm

Variety Brgnghes length

anticipated annual two years old  |summed up
Spring Blush 342 1825 595 2762
Pinkcot 1372 1839 549 3760
Kioto 338 1998 552 2888
Faralia 1355 2629 503 4487
LDS 5% 16,2 63,4 23,6 -

In the case of Pinkcot and Faralia varieties, the total length of the anticipated branches
registered higher values compared to the previous varieties, constituting 1372 and 1355
cm, respectively, this being around 30.2-36.5% of the total share of the branches in the
crown of trees.

The study carried out on the total length of the annual branches shows that lower values
were recorded for the Spring Blush and Pinkcot varieties, where the index in question was
1825 and 1839 cm, respectively, which amounted to 66.0 and, 48.9% of the total share of
branches in the crown of trees.

Values higher than the total length of the annual branches were registered for the Faralia
variety - 2629 cm, which constituted 58.5% of the total weight of the branches in the tree
crown. This is explained by the fact that the Faralia variety has a higher growth force and
branching capacity compared to the other varieties.

In the case of the Kyoto variety, the total length of the annual branches was
insignificantly higher than in the Spring Blush and Pinkcot varieties, but much smaller than
in the Faralia variety, registering values of 1998 cm, or 69.2% of the total share of the
crown branches of trees.

The study carried out on the total length of the annual branches shows that the varieties
studied are decreasing in the following order: Spring Blush, Pinkcot, Faralia and Kyoto.

Depending on the share of annual branches in relation to the total length of the branches
in the tree crown, higher values were recorded for the Kyoto variety (69.2%), and the
Spring Blush variety is still decreasing (66.0%), Faralia variety (58.5%) and Pinkcot
variety (48.9%).

Because the apricot trees were led after the trident crown (chandelier), meaning the
central axis and two branches directed along the length of the row at 60 cm above the
ground are highlighted, the two-year-old branches had a practically identical total length
(503-595 cm), with some small deviations depending on the biological particularities of the
variety. The study carried out on the total length of the two-year-old branches registered
higher values of the two-year-old branches at the Spring Blush variety - 595 cm, and lower
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at the Faralia variety (503 cm). The varieties Pinkcot and Kyoto registered average values,
constituting 549 and 552 cm, respectively.

Depending on the share of annual branches in relation to the total length of the branches
in the tree crown, higher values of the index in question were recorded for the Spring
Blush variety (21.6%), and further, the Kyoto variety is decreasing (19.2%), Pinkcot
variety (14.6%) and Faralia variety (11.3%).

The total length of the vegetative macrostructure and the fruiting microstructure
correlates directly with the biological peculiarities of the studied varieties. Higher values of
the index in question were recorded for the Faralia variety - 4487 cm, and then, in
decreasing order, the Pinkcot variety - 3760 cm, the Spring Blush variety - 2962 cm and
the Kyoto variety - 2888 cm.

This increase in the total length of the branches in the crown of apricot trees occurred
due to the total length of the fruiting microstructure, ie at the expense of the anticipated
branches in each variety studied.

The biological particularities of the variety and the sum of the active temperatures
recorded in the period from the beginning of flowering to the start of harvesting of the
varieties studied were different.

The onset of the flowering period in the experimental group began on 23.03. the organs
of the flower were not affected, being in a button state. Major disease of the flowers was
registered, between 31.03-01.04. 2020, when the average air temperature dropped between
21.00 - 09.00 from -1.12 ...- 8.570C (Figure 1). During that period, only in the Kyoto
variety 50% of the flowers in the basal part of the crown on the bouquet branches were
open. The rest of the flowers were in the bud phase.

Figure 1. Temperatures fluctuation per hour within the plantation of stone species within
the enterprise LLC "Vilora" during 31.03-01.04.2020

The varieties Pinkcot, Spring Blush and Faralia had at this time at 85-100% open
flowers within the crown, which led to their damage by the low temperatures that occurred
during that period.

The data entered in table 4 show that the flowering started on March 23 with the
Pinkcot variety. Two days later, the flowering of the Spring Blush variety was registered -
March 25. Then, from March 28, the Faralia variety bloomed and the latest flowering was
registered in the Kyoto variety, starting with March 29. Practically, during 7 days, the
phenophase started flowering in the studied varieties in the northern part of the country.

The study carried out on the degree of flowering registered that in the investigated
varieties, 50% of the flowers were flowered in the Pinkcot variety on March 26, and in the
Spring Blush variety this stage coincided with March 27. The latest varieties of flowers in
the area were Faralia and Kyoto, which coincided with March 29 and March 30,
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respectively.

That is, the period between the beginning of flowering and the 50% flowering
phenophase lasted about 2-4 days depending on the biological characteristics of the variety
and the air temperature in that period.

The duration between the phenophase 50% flowering and full flowering (100%) in the
apricot varieties studied was 2-3 days depending on the biological characteristics of the
variety (Table 4).

Table 4. The influence of the biological particularities of apricot varieties on the onset of
phases flowering trees in the northern part of the country

The start of the phase the beginning of the flowering of the trees
Variety Triggering Flowerin | Full Falling | Endocarp
flowering g2 50% flowering petals | strengthening
Spring 25.03 27.03 29.03 06.04 | 19.05
Blush
Pinkcot 23.03 26.03 27.03 05.04 | 18.05
Kioto (m) 29.03 31.03 03.04 08.04 | 21.05
Faralia 28.03 29.03 01.04 07.04 | 20.05

Depending on when 100% flowering was recorded, the varieties studied can be placed
in the following sequence: Pinkcot variety - March 27, Spring Blush variety - March 29,
Faralia variety - April 1 and Kyoto variety - April 3.

The fall of the petals invokes the period when the fruits had just been formed and they
were quite sensitive to various biotic and abiotic hazards. The results listed in table 4 show
that the fall of the petals in the studied varieties took place from 05 to 08 April, a shorter
period of time compared to other previous periods.

Hardening of the endocarp is a rather important phenophase for apricot cultivation,
because until that period if we had a large amount of apricots in the crown of trees, their
thinning must be done, in order to have a uniform differentiation of fruit buds in the
following year. In addition, during this period, if the soil moisture was lower than 75% of
the field capacity, it was necessary to water the trees to rule out water shortages.

The study carried out on the early ripening period of fruit harvesting of the apricot
varieties studied shows that this phenophase began 87 days after the onset of Spring Blush
flowering. In the Faralia variety, the harvest maturation was registered 117 days after
flowering, and in the Pinkcot and Kyoto varieties 93 and 103 days, respectively.

If we compare the ripening period of the apricot fruit harvest with the Kyoto variety,
considered as a control, we registered that the studied varieties are assigned to 4 maturation
groups (Figure 2). The group of varieties with early ripening was attributed to the Spring
Blush variety, whose fruit harvest began 16 days earlier compared to the control variety.
The group Pinkcot was assigned to the group of early maturing varieties, the difference of
which was 6 days in terms of the start of the harvest period compared to the control
variant. The varieties with medium maturity include the Kyoto variety (0 days), and the
group of late maturing varieties Faralia variety, whose harvesting period started 14 days
later compared to the control variant.
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Figure 2. The influence of the biological particularities of apricot varieties on the period
om the beginning of the beginning of the flowering of the trees until the ripening of the

it harvest

The height of the fruit in the varieties studied varied from 45.3 to 56.6 mm. Lower
values were recorded for the Spring Blush and Kyoto varieties (45.3-45.6 mm), and the
highest for the Pinkcot and Faralia varieties, where the index under study was 50.4 and

56.6 mm, respectively. (Table 5).

Table 5. Morphological parameters of apricot fruits according to their particularities
biological characteristics of the variety

Large

Variety Hight, mm diar%leter, Small diameter, mm | Shape index
mm

Spring Blush 453 44.0 42.9 1.03

Pinkcot 50.4 48.0 45.1 1.05

Kioto (m) 45.6 45.0 42.9 1.01

Faralia 56.6 48.5 43.5 1.17

LDS 5% 2.27 2.17 2.01 -

According to the large and small diameter of the fruits, the entered values were higher
than 40 mm. If, for example, after the large diameter recorded values between 44.0 and
48.5 mm, then in the case of the small diameter a decrease of 2.5-10.3% was recorded
depending on the variety, ranging from 42, 9 to 45.1 mm.

In the Spring Blush, Pinkcot and Kyoto varieties, the fruit shape index ranged from 1.01
to 1.05, and in the Faralia variety it increased to 1.17.

The stone / fruit ratio and their morphological parameters were important indicators in
the study of varieties, because they were directly related to the quality of the product
obtained and how the consumer would perceive the importance of the variety.

After the weight of the stone in the fruit, lower values were observed within the Kyoto
variety (4.2%). Among the Spring Blush, Pinkcot and Faralia varieties, the share of stone
in the fruit was 5.8; 5.2 and 5.5%, respectively (Table 6).

Lower kernel height values were recorded for the Kyoto variety (21.4 mm), medium for
the Spring Blush (25.3 mm) and Pinkcot (27.3 mm) varieties, and the highest for the
Farbaly variety (31, 0 mm).

The studies performed on the large diameter of the seed in the varieties studied were
correlated with their height. If, according to the large diameter of the seed, for the Kyoto,
Spring Blush and Pinkcot varieties the indicator under study was 20.0; 21.1 and 22.0,
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respectively, then for the Faralia variety - 24.7 mm.

Table 6. Morphological parameters of apricot kernels according to particularities
biological characteristics of the variety

High | Large Shap

. The weight of the stone in the . Small diameter, | e

Variety . t, diamete .
fruit, % mm inde

mm | r, mm «

Spring

Blush 5.8 25.1 | 21.1 13.7 1.19
Pinkcot 5.2 27.3 |22.0 11.9 1.24
Kioto (m) |4.2 21.4 |20.0 11.4 1.07
Faralia 5.5 31.0 | 24.7 14.3 1.25

LDS 5% - 1.36 | 1.14 0.53 -

The small diameter of the seed showed that lower values were recorded for the Kyoto
(11.4 mm) and Pinkcot (11.9 mm) varieties, and higher values for the Spring Blush (13.7
mm) and Faralia (14.3 mm).

The kernel shape index is correlated with the biological particularities of the variety,
registering lower values, of 1.07, for the Kyoto variety. The index studied for Spring
Blush, Pinkcot and Faralia varieties ranged from 1.19 to 1.25, ie it had a longer shape
compared to the Kyoto variety.

The fruit production registered in the apricot plantation was influenced more essentially
by the number of fruits left on the fruiting microstructure and their average weight (Table
7).

Lower values of the number of apricots left in the crown of the trees were recorded for
the Pinkcot variety - 5 pcs / tree. Next, the Spring Blush varieties were increased - 28
pes/tree and Faralia - 44 pcs/tree. The Kyoto variety recorded a higher number of apricots
in a tree, amounting to 351 pcs/tree.

The biological particularities of the variety also influenced the average weight of the
fruit. After average weight, the apricot varieties studied can be divided into two groups.
The Kyoto and Spring Blush varieties were placed in the group of medium-fruited
varieties, whose average fruit weight was 46.6 g and 49.9 g, respectively. Faralia and
Pinkcot varieties, according to the average fruit weight, belonged to the group of fruit
varieties very high, recording values of 61.2 g and 63.4 g, respectively.

Because the Pinkcot variety was most affected by the low temperatures of late spring,
respectively the productivity of the fruit within the tree registered lower values,
constituting - 0.32 kg/tree, followed by the Spring Blush varieties (1.40 kg/tree) and
Faralia (2.69 kg/tree). The Kyoto variety recorded a higher apricot production in a tree,
amounting to 16.36 kg/tree.

The study carried out on how the global production is carried out per unit area, we
register that the legality exposed in a tree is also confirmed for this indicator. Respectively,
higher yields per unit area were included in the Kyoto variety (17.03 t/ha). Far lower
values, but which can reimburse part of the investments aimed at obtaining production,
were entered by the Faralia variety (2.80 t/ha). Within the Spring Blush variety, the apricot
production was 1.46 t/ha, and the lowest values were recorded by the Pinkcot variety - 0.33
t/ha.
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Table 7. The productivity of apricot plantation according to the biological particularities of

the variety

Variety The number of fruits, pcs/tree Av.erage Production
weight, g kg/tree t/ha
Spring Blush 28 49.9 1.40 1.46
Pinkcot 5 64.3 0.32 0.33
Kioto (m) 351 46.6 16.36 17.03
Faralia 44 61.2 2.69 2.80
LDS 5% 34.1 2.38 1.37 1.58

The dimensions of the fruits are of special importance because depending on them, they

are redistributed on different quality classes, on which then depends the selling price, so
implicitly the economic efficiency. Particularly important is the diameter of the fruit in the
equatorial plane, which is a very important quality element, which in addition to hereditary
influences is strongly conditioned by environmental and cultural factors (Table 8).

In quality class A, a higher share of fruits belonged to the Kyoto variety (79.1%), where
the fruit harvest was 17.03 t/ha. Varieties with lower productivity as a result of low spring
temperatures have influenced apricot quality.

If, in quality class 2A, a higher share of fruits belonged to the Spring Blush variety
(88.7%), then the Pinkcot (43.1%) and Faralia (45.5%) varieties registered average values.
Lower values in this class were included in the Kyoto variety (20.9%).

Table 8. The influence of biological particularities of apricot varieties on fruit quality by
diameter and weight, %

) Diameter
Variety
A 2A 3A 4A
Spring Blush - 88.7 11.3 -
Pinkcot - 43.1 32.5 24.4
Kioto (m) 79.1 20.9 - -
Faralia - 45.5 32.9 22.6

In the case of quality category 3A fruits, a higher share of apricots belongs to the
Pinkcot variety (32.5%) and Faralia (32.9%), and to the Spring Blush variety only 11.3%.
Quality category 4A fruits were obtained only in the Pinkcot and Faralia varieties, where
the given indicator constituted 24.4% and 22.6%, respectively.

The biological particularities of the variety, the number of fruits obtained in the crown
of the trees and the conditions recorded during their development have directly influenced
the quality of production.

The earliest of the apricot fruit branches start the May bouquets in the vegetation, and
later the anticipated branches. More often, low temperatures in late spring affect the
flowers on the May bouquets, leaving hope for lower quality harvests on the anticipated
branches (Table 9).

The anticipated apricot branch has a morphological organization similar to that of
mixed branches, and sometimes as wild branches bearing laterally groups of vegetative and
flowering buds, or only flowers, less developed than on other fruiting branches.

They are not basic branches for fruiting, but in years with temperature fluctuations the
flower buds on these branches are more resistant to frost and can help save the harvest.
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For Spring Blush, Pinkcot and Faralia varieties in 2020, all fruit production was
obtained within the anticipated branches. In the case of the Kyoto variety, on bouquet
branches or formed at 33.3% of fruits, and the rest, 66.7% apricots were placed on
branches anticipated by different growth wave.

A special role in the affection of the reproductive organs by the low temperatures of the
late spring period is played by the height of the crown. The investigations revealed that, in
the Spring Blush and Pinkcot varieties, all the fruits were placed vertically in the crown in
the area of 150-300 cm.

Table 9. Redistribution of apricots on various fruiting branches and vertically in the crown
of trees according to the biological particularities of the variety, year 2020

Fruit branches Crown areas
Variety Anticipated branches | B0%auet 0-150cm | 151-300 cm
branches
Spring Blush 100.0 - - 100.0
Pinkcot 100.0 - - 100.0
Kioto (m) 66.7 33.3 41.0 59.0
Faralia 100.0 - 9.1 100.0

In the case of the Faralia variety, 9.1% of the fruits were obtained in the area of 0-150
cm, and 90.9% on the height of the crown from 150 to 300 cm. A more rational
redistribution of these four apricot varieties has been introduced in the Kyoto variety. If,
for example, on the height of the crown, in the area 0-150 cm, the variety in question
formed 41.0% of the fruit, then 59.0% apricots were redistributed in the area 150-300 cm.

Conclusion

The biological particularities of the variety influence the length of the trunk
circumference and the bioconstructivi parameters of the crowns.

The number of anticipated branches and their average length are correlated with the
vigour of growth of the varieties studied and were of major importance in obtaining the
harvest in spring 2020, when low temperatures were recorded in the northern area, which
negatively influenced the production of apricots.

The apricot flowering period in the spring of 2020 in the northern part of the country
with different maturation period was staggered over 7 days. The development of vegetative
phenophases in apricot trees studied with geographical and climatic locations is based on
the sum of active temperatures recorded in the period from the beginning of flowering until
the start of harvest and only after this stage the fruits can reach consumption and harvest.

Within the studied varieties, high yields were obtained for the Kyoto variety, self-fertile
variety and resistance to abiotic factors due to its heredity to withstand low return
temperatures in the spring that frequently fly over the territory of our country. The
production of fruits at the Kyoto variety in the plantation managed according to the Trident
crown system in the third year after planting constituted 17.03 t / ha. Among the varieties
studied, partly with resistance to low temperatures, the Faralia variety can be considered,
but not to the same degree as the Kyoto variety.

The morphological parameters of apricots are a valuable tool in assessing fruit quality,
which is valuable information for fruit growers, who must pay more attention to
technological elements in order to penetrate new markets with cultivated fruits and enjoy
success among consumers.
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Most of the studied apricot varieties have a spherical fruit shape and only in the Faralia
variety the fruits had an elongated spherical shape.
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Abstract

This paper deals with new apple varieties grown in the Republic of Moldova, namely in the
experimental orchards of the Elite Fruit Ltd and the Spica-N Agro Farm Cooperative. A
continuous increase of efficiency in modern cropping systems, i.e. early fruiting and short
exploitation time, can be achieved by introducing highly productive varieties from the world
collection and knowing the natural potential of a horticultural zone and the cultivation
technology. The Granny Smith, Gala Delicious, Gala Buckeye Simmons, Golden Delicious,
Golden Delicious Reinders, Red Velox and Fuji Kiku apple varieties, grafted on the M9
rootstock and used in high-density orchards, which are cultivated in the central region of the
Republic of Moldova, were studied. High emphasis has been placed on the promotion of new
varieties and sustainable cultivation systems that produce qualitative and healthy fruit in areas
where the climate, soil and biocenosis correspond to the requirements of the cultivated species,
and that are highly efficient economically as well.

Key words: apple variety, harvest, fruit quality.

Introduction

The apple is the priority fruit variety in the country's fruit growing which provides about
80% of the fruit production. According to the State Program for the Development of Fruit
Growing until 2020, the share of the apple production will remain dominant in the future [1,2].

The production of a high, constant and qualitative apple crop is only possible via the
implementation of modern technologies. It is also important to apply, in addition to the
processes already in use in orchards, other suitable methods, which are able to maintain the
quality of the fruit at the highest possible level, from the time of harvest to the moment it is
delivered to the consumer. Under favourable conditions for the development of photosynthetic
processes and depending on the technology used, high yields of fruits can be obtained, which,
from an economic point of view, will satisfy the fruit producers and support their interest in
growing this crop. Currently, one of the major functions of the fruit-growing system is the
ability to convert the solar energy into chemical energy, which is used by fruit with maximum
efficiency. That is why the performance of an orchard is determined by the conversion
coefficient of solar energy by the leaf area, the time of fruiting, the volume of production
depending on the age of the orchard, and the evolution of the morphological and physiological
conditions of trees [4; 11; 20].

The variety is one of the basic elements of the apple growing technology, which can make
the most of the weather conditions. At the same time, it can be permanently improved [3, 5, 6].
The assortment of varieties grown in a horticultural area is of particular importance, because
the fruit growing is profitable only if the cultivated varieties are able to make the most of the
local weather conditions, to give high yields of qualitative fruit and to be competitive on the
domestic and foreign markets [23].
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At present, the global assortment of apples is very rich and represents about 10-12 thousand
varieties obtained by man through empirical selection of the most valuable natural varieties, as
well as through research and scientific improvements [21]. Thus, the large number of varieties
is also explained by the fact that all apple-producing countries have established research
institutes with the aim of improving apple varieties and expanding their assortment [22]. The
analysis of the evolution of apple varietal assortment in the world shows that, in the 21st
century, there is a tendency towards a decrease in the number of apple varieties grown in
accordance with the conditions of the environment utilization and the requirements of the
international market. Today, large apple-producing countries grow a small number of varieties
on huge areas, but they are of high quality and have great production potential [15; 19].

The varieties of the Red Delicious, Golden Delicious and Fuji group are the most important
varieties cultivated in the world [17]. It has been observed that, while the areas under which red
varieties are grown remain stable, the areas under which yellow varieties are grown are shrinking and
the areas where bicolour varieties are grown are increasing.

An analysis of the global assortment of apples shows that the number of varieties remains high,
but there is a tendency to reduce the varieties grown in accordance with their adaptability, the
requirements of the international market and the economic capabilities of countries. Thus, three
varieties, namely Golden Delicious, Red Delicious and Gala, predominates in the world apple
production. Their share is over 50% [16, 18, 31].

Material and Methods

The researches into the new apple varieties and the laying out of high productivity orchards
were conducted in two stationary experiments utilizing Granny Smith, Gala Delicious, Gala
Buckeye Simmons, Golden Delicious, Golden Delicious Reinders, Red Velox and Fuji Kiku,
grafted on the M9 rootstock.

Experiment 1. The study of the behaviour of new apple varieties in terms of favourable
climatic conditions, the intensity of growth and fruiting physiological processes, in
correlation with the agrobiological potential. The researches were carried out at the Elit Fruct
Ltd in the village of Cosernita, the district of Criuleni, between the years 2015 and 2019. The
orchard was laid out in 2015, using 2-year-old Certificate category planting material, with the
base of the crown consisting of well-developed anticipated branches evenly distributed around
the axis. The Granny Smith, Gala Buckeye Simmons, Red Velox, Golden Delicious Reinders
and Fuji Kiku varieties, grafted on the M9 rootstock, were studied. The Granny Smith variety
served as the control specimen; it was approved for the southern horticultural region in the
Republic of Moldova in 2015. The distance between the rows was 3.2 m, and in a row — 0.8 m,
i.e. there were 3900 trees/ha. The trees were grafted at a height of 15-20 cm above ground level.
Before the orchard was laid out, a tree support system had been installed. It was monoplane,
simple and made of reinforced concrete pillars with a height of about 4.0 m above the ground.
In addition, a metal wire had been fixed at a height of 50 cm above the ground, which was also
used as a support for the irrigation system. During the first vegetative year, five more metal
wires were added. The first two wires were fixed at a level of 80 cm from the ground and at a
distance of 80 cm from each other; the next wires — respectively at 160 cm, 240 cm and 320 cm
from the ground. The experiment was carried out using four groups of eight trees each [24, 30].

Experiment 2. The assessment of new apple varieties in terms of growth and fruiting
capacity in correlation with climatic conditions and agrobiological potential. The
researches were carried out in the apple orchard of the Spica-N Agro Farm Cooperative in the
village of Onitcani, the district of Criuleni. The orchard was laid out in 2009 for the Gala
Delicious, Golden Delicious and Granny Smith apple varieties, grafted on the low vigour M9
rootstock. The trees which had an improved slender spindle shaped crown were planted at a
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distance of 3.5 x 1 m (2857 trees/ha) in the north-south direction. The trees were grafted at a
height of 20 cm above ground level. Each experiment involved four groups of eight trees each.
In the course of research, work on tree care and phytosanitary protection work, provided by the
technology of super intensive cultivation of apple trees, were carried out. The soil in the orchard
was maintained by weeding and using herbicides.

The aim of the research was to study the behaviour of new apple varieties in terms of favourable
climatic conditions, the intensity of growth and fruiting physiological processes in relation to
agrobiological potential. The experimental groups were located in the central area of the Republic of
Moldova. The area is characterized by medium water supply, uneven terrain, fertile soils, strong north
winds, early autumn frost and late spring rime [29].

During the research, the temperature was high and the annual amount of precipitation was
within normal limits. The average annual air temperature, according to multiannual data, is
+10.9°Celsius; during the vegetative period it is +17.3°Celsius [4]. The annual amount of rainfall
was 395.8-622.8 mm. The thermal, pluviometric regime and the air humidity of 41.13-97.16%
during the flowering and fruit formation phase, created favourable conditions for the pollination
and fertilization of the flowers.

The plot of land on which the experiments were carried out was a flat area in the Dniester
meadow, which consisted of a silty-loamy deep-carbonate chernozem. Analysing the
morphological and agrochemical parameters of the soil, it can be said that such lands are
recommended for apple tree varieties grafted onto vegetative rootstocks that form a more
superficial root system, given the fact that at a depth below 60-100 cm the content of carbonates
is high [16, 28].

Results and Discussions

The productivity of apple tree varieties is a complex trait, which is genetically determined but
influenced by the interaction between the variety and the climatic conditions of the growing area.
Only the productive varieties, which produce qualitative fruit corresponding to the market
requirements, demonstrate the advantage of the apple intensive cultivation system via a high output
during the tree growth and fruiting periods.

In apple trees, as in most varieties of fruit trees, fruit production per unit area remains the main
criterion for assessing the effectiveness of a cultivation system in terms of their suitability for such a
system in a wide variety of environmental conditions. Under favourable conditions for the
development of photosynthetic processes and depending on the technology applied, high fruit yields
can be obtained, which, in economic terms, would satisfy fruit producers and keep an interest in their
cultivation.

From the data on the fruit yield (Table 1), it follows that the varieties studied began to bear fruit
starting with the 2nd year after their planting. It has to be mentioned that the 2-year-old trees had,
when planted, a well-developed axis and 5-7 well-developed anticipated branches, placed radially
around their axis. In the year when the orchard was laid out, all the varieties produced one or two fruit
per tree. In the second year (2016), the harvest amounted to 5.1-6.6 kg/tree. The Gala Buckeye
Simmons (6.6 kg /tree) and the Red Velox varieties (6.4 kg /tree) produced the highest yield. In 2017,
the 3-year-old trees produced a harvest three times larger, which ranged from 14.4 kg/tree, for the Red
Velox variety, to 17.0 kg/tree, for the Golden Delicious Reinders variety. Distinctly significant yield
increases were recorded only for Golden Delicious Reinders as compared to the Gala Buckeye
Simmons, Granny Smith (control group), Red Velox and Fuji Kiku.
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Table 1. Fruit production depending on the biological characteristics of the variety, kg/tree (the year
of laying out 2015, Elit Fruct Ltd, 2016-2020)

Variety Year Year Year Year Year Average
2016 2017 2018 2019 2020
Granny Smith (control group) 5,8 14,5 83 20,3 6,4 11,0
Gala Buckeye Simmons 6,6 15,1 8,8 224 4.9 11,6
Red Velox 6,4 14,4 6,7 18,5 4,3 10,1
Golden Delicious Reinders 5,8 17,0 8,8 21,7 5,6 11,8
Fuji Kiku 5,1 14,8 5,0 21,9 39 10,1

In 2018, the fruit harvest decreased considerably and amounted to only 5.0-8.8 kg/tree. This
decline occurred because the trees were overloaded with fruit a year earlier. The Gala Buckeye
Simmons, Granny Smith (control group) and Golden Delicious Reinders varieties produced much
more fruit as compared to the Red Velox and Fuji Kiku varieties.

In the 5th year after the orchard had been laid out (the year 2019), the fruit harvest increased
significantly as compared to the previous years. The Gala Buckeye Simmons, Granny Smith (control
group), Golden Delicious Reinders and Fuji Kiku varieties, as compared to the Red Velox variety,
which produced 18.5 kg /tree, showed distinctly significant harvest increases. In 2020, the harvest
decreased considerably and amounted to 3.9 kg/tree for the Fuji Kiku variety and 6.4 kg/tree for the
Granny Smith variety (control group). That decrease was also due to the very large harvest, which
had been obtained a year before. During the growth and fruiting periods, the studied varieties brought
in an average harvest of 10.9 kg/tree. The Gala Buckeye Simmons, Granny Smith (control group) and
Golden Delicious Reinders tree varieties produced the highest yields, not always statistically proved.

In the fifth vegetative year, in the apple orchard of the Spica-N Agro Farm Cooperative, the
Granny Smith variety produced a crop of 9966 kg/ha, and the Golden Delicious variety —
33489 kg/ha (Table 2).

Table 2. The fruit production of apple trees depending on the biological characteristics of the
variety and the pruning system, kg/ha (the year of planting 2009, Spica-N Agro Farm
Cooperative, 2009-2020)

Year

Variety | 5014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | AvVerage
kg/ha

Gala | 5956 | 28413 | 27982 | 43937 | 36483 | 60981 | 32506 | 37365

Delicious

Golden | 15,0 | 29614 | 27553 | 41997 | 29398 | 54600 | 32855 | 35643

Delicious

C;:‘;‘t‘l‘ly 9966 | 18319 | 23004 | 33436 | 28941 | 51013 | 19618 26328

In 2015, the Gala Delicious and Golden Delicious varieties produced less fruit, namely the
Gala Delicious variety — 28413 kg/ha, the Golden Delicious variety — 29614 kg/ha. On the other
hand, Granny Smith produced twice the harvest of the previous year, namely 18319 kg/ha. That
increase in yield was due to a very poor harvest in the previous year. In the seventh vegetative
year, the Gala Delicious and Golden Delicious varieties again produced a small crop, which
amounted to 27982-27553 kg/ha; the Granny Smith, on the other hand, produced a higher
harvest in comparison with the previous year, which came to 23004 kg/ha. In 2017, all the studied
varieties produced a better harvest — 33436 kg/ha by the Granny Smith variety, and 43937 kg/ha by
the Gala Delicious variety. That was due to the fact that the Gala Delicious and Golden Delicious
varieties have more short fruit branches, especially spurs, twigs and other kinds of branches, which
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grow every year. In 2018, the fruit yield was lower as compared to 2017, on average, by 20%. In the
10th year after the orchard was laid out, the trees produced a quite good harvest; the Gala Delicious
variety produced the largest crop — 60981 kg/ha — in comparison with the Golden Delicious variety,
the crop of which amounted to 54600 kg/ha, and Granny Smith variety which produced 51013 kg/ha.
In 2020, during the fruiting period of the trees, the harvest decreased as compared to the previous year
by about 40%.

The size of apples is determined by the maximum diameter of the equatorial section or by the
weight. Virtually, in all the varieties, the smallest size of the apples of “Extra” Class, Class I and II is
60 mm if it is determined by diameter and 90 g if it is determined by weight [7, p. 208 -220]. The data
on the influence of genotype on the average fruit weight show that, in the varieties studied, the fruit
are medium to large in size.

At the Elite Fruit Ltd, the fruit average weight differed from year to year and was between 159.4
and 168.2 g (Table 3, 4). Larger fruit were obtained in 2017, 2018 and 2020. Over the years, the
average fruit weight was higher for the Granny Smith (control group) and Fuji Kiku varieties as
compared to the Gala Buckeye Simmons, Golden Delicious Reinders and Red Velox varieties, but
the values were not always significantly insured.

Table 3. The average fruit weight depending on the biological characteristics of the variety, g (the
ear of laying out 2015, Elit Fruct Ltd, 2016-2019)

Variety Year Year Year Year Year Average
2016 2017 2018 2019 2020

Granny Smith 166 173 172 145 170 165,2
(control group)

Gala Buckeye Simmons 162 164 165 138 168 159,4
Red Velox 160 176 178 148 179 168,2
Golden Delicious Reinders 157 168 170 135 172 160,4
Fuji Kiku 158 179 178 135 177 165,4

The fruit average weight is a genotypic index, but it can vary depending on the ecological
conditions, the technology applied and the productivity of the trees. For example, at the Elite Fruit
Ltd, during on the period of tree growth (2015-2016), the fruit harvest averaged 5.94 kg/tree, and the
average weight of the fruit was 160.6 g. During the period of tree growth and fruiting (2017-2018)
not only the fruit harvest increased (11.34 kg/tree), but also the average fruit weight (172.6-140.2 g).
During the period of tree fruiting (2019-2020), the fruit harvest amounted to 12.99 kg/tree, and the
average fruit weight was 140.2-173.2 g. The weight of the fruit of Buckeye Simmons Gala variety
was lower as compared to the Granny Smith, Red Velox and Golden Delicious Reinders varieties.

At the Spica-N Agro Farm Cooperative, the average weight of the fruit also varied depending
on the productivity of the trees. In 2016-2017, the fruit harvest averaged 32984 kg/ha, and the
weight of the fruit was 141.8 g. In 2018, the fruit harvest amounted to 31607 kg/ha, and the
weight of the fruit was 153.6 g. In 2019, the harvest increased significantly and amounted to
55531 kg/ha, but the average weight of the fruit decreased and was 136.7 g. Therefore, it may
safely be said that, in those years, the weight of the fruit increased when the harvest was poor,
and decreased when the harvest was good. In 2020, the harvest decreased as compared to the
previous year, but the weight of the fruit also decreased and averaged 129.0 g. Thus, it can be
said that, in all the research years, the Granny Smith variety produced fruit the weight of which
was the greatest, on average 145.3 g. The Gala Delicious and Golden Delicious varieties
produced fruit the weight of which was slightly lower — 138.2-140.2 g.
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Table 4. The average weight of apples depending on the biological characteristics of the variety
and the cutting system, g (the year of laying out 2009, Spica-N-Agro Farm Cooperative, 2009-
2020)

Year
Variety 2016 2017 2018 2019 2020 Average,
kg/ha
Gala 136,6 1433 148,5 1352 1275 1382
Delicious
Golden 143,3 1433 151,3 134.0 129,1 140,2
Delicious
Granny 145.6 148.0 161,1 140,9 1312 1453
Smith

Marketing standard for apples: apples are classified in “Extra” Class, Class I and II and the
qualitative Class III [7, pp. 208-220]. Apples in the “Extra” Class must be of the shape, size and
colouring characteristic of this class and must have an intact peduncle. The Class I apples must be
qualitative and have the shape, size and colouring characteristic of this variety. The pulp of Class II
apples must retain the essential characteristics regarding the quality, shelf life and marketable
condition, and must be free from damage. The size is determined by the maximum diameter of the
equatorial section or by weight. For all apple varieties, the minimum size of the fruit in “Extra” Class,
Class I and IT is 60 mm if measured by diameter and 90 g if determined by weight [7, pp. 208-220].

The commercial quality of apples is the integration of all biological and technological factors that
have been involved in the formation of the final product (Table 5). The first fruit harvest at the Elite
Fruit Ltd consisted of "Extra" Class (75.4-90.1%) and Class I apples (9.9-24.6%). In the second, third
and fourth fruiting years, the commercial quality of the fruit was also high.

Table 5. The impact of variety on the fruit size (the year of laying out 2015, Elit Fruct Ltd,
2018-2019)

Fruit size categories (%)
Variety “Extra” Class Class 1 Class 11
2019 2020 2019 2020 2019 2020
Granny Smith (control group) 83,4 82,9 11,7 14,3 4.9 2,8
Gala Buckeye Simmons 80,5 77,4 13,8 16,8 7,7 5,8
Red Velox 78,9 80,2 12,7 16,3 8.4 2,6
Golden Delicious Reinders 82,1 75,3 12,3 17,2 5,6 7,5
Fuji Kiku 79,5 85,3 14,2 12,7 6,3 2,0

According to the data regarding the commercial quality of the fruit on the Spica-N Agro Farm
Cooperative, the “Extra” Class fruit size predominates in all the varieties studied (Table 6). In 2017,
the harvest of the “Extra” Class fruit was very high — over 80%, and that of Class I — 10-13%. In 2018,
over 50% of the fruit were of the “Extra” Class, and 36-42% of Class 1. In the 10th fruiting year
(2019), when an abundant crop of apples was harvested (55531 kg/ha), the commercial quality of the
fruit suffered and the number of apples of “Extra” Class came to only 26-29% ; the number of fruit
of Class I, on the other hand, raised and amounted to 55-59%. In 2020, both the average fruit harvest
(28326 kg/ha), as well as the commercial quality of the fruit suffered as compared to the previous
year. The fruit of the "Extra" Class made up 18-24%, and those of Class I — 52-62%.
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Table 6. The impact of variety on the fruit size category (the year of laying out — 2009, Spica-
N Agro Farm Cooperative, 2009-2020)

Fruit size categories,%
. »Extra” Class Class 1
Variety
year year year year | year year year year
2017 2018 2019 2020 |2017 2018 2019 2020
Gala 81 53 27 24 13 37 59 57
Delicious
Golden 85 55 29 23 10 36 55 52
Delicious
Granny 84 49 26 18 10 ) 56 62
Smith

In the period of the tree growth and fruiting, the commercial quality of apples of the varieties
taken under study differed insignificantly from year to year and from one variety to another.
This proves once again that the technological processes used at the Elit Fruct Ltd and the Spica-
N Agro Farm Cooperative were adequate for the cultivation system.

Conclusions

The works on high-density apple orchards specify the main factors of increasing the
efficiency of the solar energy utilization in orchards, the possible ways to optimize the
structure of the orchards that determines their productivity, which are imposed by both
climate and soil, and by the growth vigour of the variety-rootstock combination.

At the Elit Fruct Ltd, the Gala Buckeye Simmons (11.6 kg/tree) and Golden Delicious
Reinders varieties (11.8 kg/tree) had a higher productive potential as compared to the Granny
Smith, Red Velox and Fuji Kiku varieties (10.1-11.0 kg/tree). The Gala Delicious and Golden
Delicious varieties had a higher productive potential also at the Spica-N Agro Farm Cooperative
(37365- 35643 kg/ha). That was due to the fact that the Gala Delicious and Golden Delicious
varieties, depending on the biological peculiarities of the variety, have more short fruit
branches, especially spurs and other kinds of offshoots which grow every year.

The average weight of the fruit, over the years, registered higher values in the varieties grown by
the Elit Fruct Ltd (159.4-168.2 g) as compared to the varieties grown by the Spica-N Agro Farm
Cooperative (138.2-145, 3 g). Therefore, in those years, the weight of the fruit increased when the
yield was low, and decreased when the yield was high. It was noticed that on the Spica-N Agro Farm
Cooperative, over all the research years, the Granny Smith variety produced fruit of the greatest
weight, which averaged 145.3 g, and the fruit produced by the Gala Delicious and Golden Delicious
varieties were slightly smaller, i.e. 138.2-140.2 g.

The commercial quality of apples is the integration of all biological and technological factors that
have been involved in the formation of the final product (Table 3). The first fruit harvest at the Elite
Fruit Ltd consisted of "Extra" Class (75.4-90.1%) and Class I apples (9.9-24.6%). In the second, third
and fourth fruiting years, the commercial quality of the fruit was also high. In the period of the tree
growth and fruiting, the commercial quality of apples of the varieties taken under study differed
insignificantly from year to year and from one variety to another. This proves once again that the
technological processes used at the Elit Fruct Ltd and the Spica-N Agro Farm Cooperative were
adequate for the cultivation system.
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The Influence of Growth Regulators on The Development, Fruit Setting
and Productivity of Kordia Cherry Variety

IMewrsiny Ananue'” Jlozan Anjapeii?

TOKTOp ~ CenbCKOXO3AiCTBEHHBIX Hayk, KoH(epeHImap, I ocynapcTBeHHBIH ArpapHBbIi
Yuusepcurer Monnossl, Yiuia Mupuemrs 48, r. Kumnnés, Peciy6imka Mosniosa,
T'ocynapcTBeHHBIH ArpapHblii YHuBepcuTeT Monaossl, Yiuia Mupuemrs 48, . Kummnés,
Pecniybnuka Monaosa,

*Corresponding author:a.pesteanu(@gmail.com

Abstract

Growth regulators play an important role in regulating the process of plant growth and
development and are increasingly used successfully in fruit growing. The aim of the research
was to establish the effect of growth regulator, on setting of ovaries in the crown, enhancing
growth and morphogenetic processes, increasing yields and maintaining physiological balance
in crown of trees. The experimental plot is placed in the orchard “Agroparc Management”
Ltd. founded in 2015. The study subject of the experience was Kordia cherry variety grafted
on MaxMa 14. The trees were trained as vogel central leader systems. The distance of
plantation is 5.0 x 3.0 m. The tested product was Auxiger LG and Gibbera, SL. The active
ingredient of Auxiger it is 1-naphthylacetamide (1-NAD — 1.5 g/l) and 1-naphthylacedic acid
(1-NAA- 0.6 g/l), but for Gibbera, SL product was gibberellic acid (GA4+7) To study the
influence of the treatment on fruit setting ovaries and fructification of Kordia variety, four
variants were experimented: 1. Control — no treatment; 2. Auxiger LG — 0,7 1/ha; 3. Gibbera,
SL — 0.25 1/ha; 4. Gibbera, SL — 0.50 1/ha. We demonstrated that Gibbera, SL product may be
included in the technologic system to stimulate fruit formation, productivity and maintaining
physiological balance in crown of trees to administered in the dose 0.5 1/ha, up to 3 times,
starting from petal fall stage and continuing intervals of 7-10 days.

Keywords: Cherry, gibberellic acid, growth regulator, development, fruit setting,
productivity.

Bumnsinue PerynastopoB Pocra Ha Passutue J[lepesbeB, 3aBsisbiBanus Ilnogos U
Ypoxaiinoctun Yepemnn Copra Kopaus.

Benenune

UYeperHsi, sIBISCTCS IICHHOW MOPOJIBI OJlarofapss CBOMM IHUTATEIBHBIM, TEXHOJIOTHYECKUM
U KoMMepueckuM kadectBaM (Asdnicd, 2015; Babuc, 2012; Budan, 2000; Cimpoies, 2018).
BaxxHOCTh BBHIpalIMBaHUS YEPEIIHU OOBIACHAETCS TeM (HaKToM, YTO 3TO MOpoAa, MAET
MpEeKpacHbIC PE3yIbTaThl JaKe MPH UCIIOIB30BAaHUH 00JIee TIPOCTON arpOTEXHUKH U JTAFOIICH
BO3MOXKHOCTh TIOTPEOUTEISIM UCTIONB30BaTh 00JIee paHHUE CBEXKHE (PPYKTHI, MPEBOCXOTHBIMU
10 BHEIIHEMY BHUJy, BKYCY W TOJY4YEHHUs €XKETOIHBIX, CTaOUIbHBIX ypoxkaeB (Balan, 2015;
Donica, 2005).

[ToMrMMO COBpPEMEHHBIX METOAOB M TEXHOJOTHM, HCHOJb3YEMbIX MPH BbIpAIIUBAHUU
YEpeIllHW, JJIsi YBEIUYEHHUS MPOU3BOACTBA IUIOJOB KaK B KOJMYECTBEHHOM, Tak U B

88


mailto:a.pesteanu@gmail.com
https://orcid.org/0000-0002-8985-7101
https://orcid.org/0000-0001-8236-9829
https://ibn.idsi.md/ro/keyword/4603
https://ibn.idsi.md/ro/keyword/8736

Ka4eCTBEHHOM COOTHOIIEHHE, OOJIbIIIOE 3HAUCHHE WMEIOT PETyJISTOPBl pOCTa PazIMdHOTO
npoucxoxaenus (Balan, V. 2015; Long, 2014).

Perynaropel pocrta NpUHUMAOT aKTHBHOE YYacTbe B IPOLIECCHl PAa3BUTHSA JIEPECBHEB
YEepeUIHH, MOBBIIIAIOT YCTOHYUBOCTh PACTEHUN K CTPECCOBBIM COCTOSHUSIM, BO3ACHUCTBYIOT
aKTUBHO Ha JIeJICHHWE KIETOK B IUIOAAaX M YBEIMUYEHHE HX Beca, YMEHBIIAIOT YIiepo,
HAHOCHUMBIN (PU3NOIIOTMYECKUMHU 3a00JIEBaHUSAMHU B MOCIEYOOpOUHBIN nepuof. [Ipumenenue
PETYIIATOPOB POCTA B YEPEUTHEBHIX IUIAHTALMAX CIOCOOCTBYET IMOBBIIICHUIO OHOJIOTHYECKOM
U SKOHOMHYECKOH 3(h(hEeKTUBHOCTH, CTAHOBSICH MEPBOOUEPEAHON HE0OX0oauMOCThI0 (Neamfu,
1991; Stern, 2007).

CTuMynsTOpel  pocTa, OOBIYHO OOpa3yloTcs B HEOONBIIMX  KOJMYECTBaX B
MEPHUCTEMAaTHIECKUX KIETKAaX M MPU HEOOXOJUMOCTH TIEPEMEIIAIOTCS B TE YYACTKU PACTEHUS,
I7Ie TPOMCXOIUT TMpolecc pocta W pa3BuTus. [Ipomeccel cTUMyNSIMH pocTa MOXKHO
3a(UKCUPOBATH TOJILKO B CIIy4ae OYCHb HU3KHX KOHIEHTPALMK ITUX MPOMYKTOB B KJIETKAX
pactenuif. IlpuMeHeHue peryisTOpoB pocta B OOJBIIMX KOJMYECTBAX MOXET HMETh
IPOTUBONOJOXKHBIHN 3¢ ek, mHruduTopHoro pocra (Pesteanu, 2017; Whiting, 2005).

['u60epenIuHbI - caMblii OOIITUPHBINA KJIACC €CTECTBEHHBIX CTUMYJISITOPOB pocTa. M3BecTHO
0ojiee COTHM HMX pa3HOBHJIHOCTEH. [J1aBHbIE IOCTOMHCTBA NpenapaToB Ha MX OCHOBE -
BbICOKas d(PppeKkTuBHOCTh M 0e3BpeHOCTh. OHU TOJHOCTHIO O€30MacHBI I YeJIOBEeKa, HE
HAKAIUTMBAIOTCSl B pacTEeHUSAX W He UMeroT mocT 3ddexro (Neamtu, 1991; Pesteanu, 2018;
Zhanga, 2013)

B ectectBeHHOl cpeze, OHO MoMoraer (HOpMUPOBAHHIO IUIOJOPOJHON 3aBS3H, MOITOMY
rub0epesIMHOBbIE KUCIIOTHI - HI€AIbHBIN KaTallu3aTop POCTOBOM aKTUBHOCTH.

['n66epemnuuoBas kuciaota GA4+7 MOBBIIIAET YPOXKAMHOCTD HACAKACHUH, MPUBOAUT K
MOJTyYEHHUI0 XOopoIiei (GopMbl MI010B, 6€3 BpeJHOTO BO3CHCTBHS HAa BO3BPATHOE LIBETECHUE.
C ¥X MOMOIIIEI0 MOYKHO BIIHMSITh HAa TOBAPHBINM BUJT M 1a)KE HA BKYCOBBIC KaueCTBA MPOAYKIIHH.

Llenbto uccnenoBaHuil ObUIO YCTAHOBUTH BIMSHHUE DPETYJIATOPOB pOCTa Ha YBEIHUYEHUE
KOJIMYECTBA 3aBS3€ M IJIOJOB B KPOHE, YCHJIGHHIO POCTOBBIX U (HOpMOOOpa3oBaTEIbHBIX
MIPOLIECCOB, MOBBIIEHUE YPOKANHOCTH U KAUECTBO MPOAYKIMHU B IJIAHTALUAX YEPEIIHU COpTa
Kopaus, npuButoro Ha moasoit MaxMa 14 u nojnepskanusi (U3MOIOTHUECKOro OajaHca B
KpOHE JIepeBa.

Marepuaabsl 1 Metoabl UcciienoBanus

UccnenoBanusa npoBoaunvch B nepuoj Bereranuu 2021 r. B udepemneBoM caay SRL
»Agroparc Management”, r. Bynkanemrsr YTA I'araysus, 3anoxeHHoM BecHou 2015 1. ¢
OJITHOJIETHUMH HEKPOHUPOBAHHBIMH CaXKEHLIAMH.

Oo6bexToM uccnenoBanus Obul copt uepemHu Kopaws, monsoit MaxMa 14. Ilnomanp
nutanus 5 X 3 M, ¢popma KpoHBI cBOOOJHOpacTyiiee BepeTreHo. OOpaboTka MOYBBI B caxy
OPOBOJAWIIACH TI0 THIy CMEIICHHOTO BO3JENBIBAHHS, TO €CTh OJHO MEXIYypsabe
KyJIETUBUPOBAJIACh KaK YEPHBIH Map, ¢ MOCIEAYIOIIEN KaK ECTECTBEHHOE 3aJ1yKEHHE.

B coorBercTBMM ¢ mporpamMMmoii HccieqoBaHus, IUlaHUpoBaHHOM Ha 2021 rox, ObuH
WCIIBITaHBI CIAEAYIOIINE BapuaHThl (Tab. 1).

Tabauua 1. Cxema omnbITa 10 OMpeeeHUI0 OHOI0THYECKON d(DPEKTUBHOCTH PETYIATOPOB
pocta AN CTUMYJIUPOBaHHS POCTOBBIX (hOpMOOOpa30OBaTEIBHBIX IPOLECCOB, YCKOPEHUS
CPOKOB CO3PEBaHUs TIOJIOB YEPEIITHU

Bapuantsl AKTHUBHOE BEIIECTBO Hccnenosannrie Crioco0 npuMeHeHus
OIIbITA 00BEKTEI
Kontpois OnpbICKUBaHUE BOAOH | - -
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CrumynupoBaHus OnpbICKUBaHHEM B

Auxiger LG — 0,7 | I-NAA+ POCTOBBIX  IPOLECCOB, | IEPUOL
n/ra 1-NAD, (6,7+16,9) g/l | yckopenus CPOKOB | MHTEHCUBHOTO POCTa
CO3pEeBaHMsI IUI00B IUIOJIOB
) CtumynupoBaHus [Iepoe
Gibbera, SL - 0,25 POCTOBBIX OTIPBHICKUBAHUE
n/ra (GAs dopmoobpazoBaTenbHbl | B KoHLE  (haskl
) +7), X MPOLIECCOB, | IIBETEHUs, 2-€ U 3-¢€ -
Gibbera, SL - 0,50 | 10,0 g/l YCKOPEHHS CpPOKOB | ¢ wmHTEpBagoM 7-10
n/ra CO3pEBaHMUS TLIOJIOB TTHEH.

JlensHKM pa3MeIagnuch pPaHJOMU3MPOBAaHBIM CIIOCOOOM, B KaXIOM BapuaHTe mno 4
noBTOpHOCTH. Kaxkmass MOBTOPHOCTB cocTosia W3 5 MOJENBHBIX JEPEBbEB. | 'paHUIbI
OMBITHOTO Yy4YacTKa ObUIM H30JUPOBAHbBI OT OCTAJIBHOIO caJa OJHUM pAIOM, TJe He
POBOIMIINCH OOPaOOTKH pPETyNIATOpaMH pocTa. MeXay HOBTOPHOCTSMH OCTaBISLTH IO
OJTHOMY HeoOpaOOTaHHOMY JI€pEBY ISl IPEJOTBPALLCHHS CIy4aliHOro MonajaHus Ha y4EHble
JIepeBbsl pabovero pacTBopa ¢ APyruxX BapHaHTOB U MIOBEPXHOCTEH BO BpeMsi 00pabOTOK.

CormacHo cxeme, NpeACTaBIeHHOM B Tabiuue 1, B IEepBOM BapuaHTE OIIbITA,
OTIPBICKMBAHUE JIEPEBBSAX PETYIATOPOM POCTA HE MTPOU3BOANUIOCH.

Bo BTopom BapuanTte npoBeneHo oaHa oopadotka (14.05.2021) npenaparom Auxiger LG B
no3e 0,7 n/ra B mIepuoy FHTEHCHBHOTO POCTA IUIOA0B (AuaMeTp 11008 12-13 mm).

B tperbeM u ueTBEPTOM BapHaHTaX OIbITa MpoBeaeHOo 3 06paboTku npenapatoM Gibbera,
SL B mo3ax 0,25 m 0,5 n/ra. IlepBas oOpaboTka Oblia TMpoOBEICHA B KOHIIC IBETCHHS
26.04.2021, a crnenytromme 2 obpabotku uepe3 7-10 nmueit mocne mpeapiaymieil. To ecTh
BTopas - 05.05.2021 u Tpetps - 14.05.2021.

OnpeIcKMBaHKE 1€PEBbEB MPOBOJMIOCH PAHLEBBIM OINPBICKUBATENIEM B YTPEHHUE Yachl, B
OTCYTCTBHE BETpA.

KonnuectBo pacTBOpa Ha zepeBo mpu obpaboTke perymnsropamu pocta Gibbera, SL nis
CTHUMYJIUPOBAaHUS POCTOBBIX (HOPMOOOpA30BATEIBHBIX IPOLECCOB, YCKOPEHHS CpPOKOB
CO3peBaHMsl IUIOJIOB YEPELIHH COCTaBWJIO 1,5 nmuTpa, MCXOAsS M3 KOJIMYECTBA JIEPEBbHEB Ha
€IMHUILY TUTOIIAN U peKOMEHyeMoro koimdectBa Boas! 1000 n/ra.

HccnenoBanusi NPOBOJWINCH B TOJEBBIX M Ja0OpAaTOPHBIX YCJIOBUSX IO TNPHHATOM
METOAMKE IPOBEACHUS OIBITOB C IUIOAOBBIMU KyJIbTypamMH C peryinsropamu pocrta (B.
Moiicuuenko u nip., 1994).

W3ydeHue miomnaay JIMCTOBOW MOBEPXHOCTH OMPEAEISUIOCh 110 METOJIUKE, OIMMCAaHHON B.
bamanowm (2009).

Cpemusis ¥ cymMmapHas JUIMHA OJHOJIETHETO IPHpPOCTa ObUIa yCTAHOBJICHA METOJOM
U3MepeHus Ha 4 MOJIENIbHBIX IEPEBbEB B KaXK/10M BapHaHTe.

HaGnronenust st onpeaeneHus CTETICHN IBETEHUS IEPEeBbEB OBUIN TMPOBENICHBI B IIEPHOJ
PO30BOro OYTOHA, a CTENEHb 3aBA3IINX COLBETHI, IIOCIIE HIOHBCKOW OIaJIeHNs 3aBE3H.

VYpokail gepemrHu onpezensuics B (paze MoJHOTO CO3PEBAHMS IJI0OJ0B METOIOM BECOBOTO
yueta. Ypoxail Cc KaXIoro jepeBa coOpaH OTAEIbHO W B3BEILIEH, 3aTeM OIpeaeIIsiIu
CPEIHIOI0 YPOKaWHOCTh C JIepeBa 1O KaKIOMY BapHaHTYy M NEPECUUTHIBAIH €€ B TOHHBI C
reKTapa.

Cpennioro Maccy IUIoja onpenessui nmyteMm B3BemuBanus 100 11010B ¢ MOCIETYIONUM
JieleHUeM MOJy4YeHHOro pe3yibTara Ha 100, B 4eThIpex MOBTOPHOCTSIX.

[Tnonpr cobupanu B ABYX MEpUOAax, MO Mepe co3peBaHus. [[oyst muomoB, coOOpaHHBIX B
IepBOM U BO BTOPOM IE€PHOAAX, OIpelessgach METOJOM B3BEUIMBaHMA M pacdera Jis
MO/JICIIEHBIX JIEPEBbEB B KAXK/IOM BapHaHTE.

[Tony4yeHHbIe pe3yabTaThl CPABHUBAINUCH C KOHTPOJIBHBIM BapUaHTOM.
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OCHOBHBIE  TIOJIyYEHHBIE  pE3YyJbTaThl  CTATHCTHUYECKH  0OpabOTaHBl  METOAOM
aucrniepcuoHHoro ananusa no b. Jlocnexosy, 1985.

Pe3yabtarsl UcciaenoBanuii

Cpenu OCHOBHBIX (PUTOMETPHUECKUX XapPAKTEPUCTUK TUIOJAOBBIX HACaXJACHUU 0co0oe
3HaYeHWE HMEIOT IUIOMIAJb JIMCTOBOM IOBEPXHOCTH MW JUIMHA OJHOJIETHETO IPHPOCTA,
MOCKOJIBKY OT 3THX MOKa3aTesiel 3aBUCUT MPOAYKTUBHBIN MOTEHIIUA Cafa.

[TomydeHHBbIE KCIIEpPUMEHTANbHBIE NaHHBIE (Tabn. 2) MOKa3bIBAIOT, YTO HAWMEHBIIYIO
TJIOIMA b JUCTHEB HA JIEpeBe 3aperHCTPUPOBaHA B KOHTPOILHOM BapuaHTe —10,8 M2/nepeBo.
IIpu ob6pabotke Bapmanta Auxiger LG B moze 0,7 yi/ra HaGmooanoch HECYIIECTBEHHOE
YBEJIIMUYECHUE TUIOMIAM JIUCTOBOM moBepxHocTH a0 11,1 Mz/z[epeBo, T0 ectb 2,8% 1o
CPaBHEHHIO C KOHTPOJIbHBIM BapUAHTOM.

Hcnons3zoBanue perymnstopa pocra Gibbera, SL B moze 0,25 n/ra u 0,5 n/ra npuBeno k
YBEJIMYEHUIO TUIOLIAIM JIUCTOBOW MOBEPXHOCTH IO CPABHEHUIO C KOHTPOJEM M BapHAHTOM
Auxiger LG B mose 0,7 n/ra. B ciayuae Bapmanta Gibbera, SL B mo3e 0,25 n/ra, miomasns
JUCTOBOM MOBEPXHOCTH yBenuumiach Ha 10,2% 1o cpaBHEHUIO ¢ KOHTpoJeM, U Ha 7,2% 1o
cpaBHeHHUIO ¢ BapuaHnToM Auxiger LG B no3e 0,7 n/ra.

[Tpu oOpabotke perynsitopom pocrta Gibbera, SL B nmoze 0,5 n/ra muiomanb JTUCTHEB
cocraBuna 12,6 M*/nepeso, wiu Ha 13,6% Bbllle 10 cpaBHEHHUIO ¢ BapuantoM Auxiger LG B
no3e 0,7 n/ra u Ha 5,9% cooTBeTcTBeHHO ¢ BapuanToM Gibbera, SL B no3e 0,25 ni/ra.

Pasnuna mexnmy Bapuantamm Gibbera, SL B mo3ze 0,25 n/ra u 0,5 n/ra cocrtaBuna 0,7
M*/1IepeBo, UTo JI0Ka3aHa U MaTeMaTUIECKOM 00pabOTKH.

Jns monydeHus cTaOMIBHBIX YPOJXKaeB, IUIOJOBbIE HACAXACHUS JODKHBI COPMHUPOBATH
25-30 ThIC. M?/Ta IMCTOBOI MoBepXHOCTH. [IpoBEIEHHbBIE MCCIEN0BAHUS I0KA3bIBAIOT, YTO B
KOHTPOJILHOM BapuaHTe, 0e3 0o0paboTKH 3aperncTpupoBaHa camas MEHbIIAs IUIONIAIb
JIMCTOBOM MOBEPXHOCTH - 7,2 ThIC. M/Ta.

Hcnons3zoBanue perymnstopa pocra Gibbera, SL B moze 0,25 n/ra u 0,5 n/ra npuBeno k
YBEJIMYEHUIO TUIOIIAAN JUCTOBOM MOBEPXHOCTH IO CPABHEHMIO ¢ KOHTPOJBHBIM BapUaHTOM.
B cnyusae Bapuanta Gibbera, SL B nmose 0,25 n/ra miomanpb JUCTOBOW TMOBEPXHOCTH
ysenuumiach Ha 0,7 Thic. M*/ra 10 CpaBHEHMIO ¢ KoHTponeM, u Ha 0,5 Teic. M*/ra 1o
CpaBHEHHUIO ¢ BapuaHToM Auxiger B no3e 0,7 n/ra.

[TpupocT 1uomaayn JTMCTOBOM moBepxHOCTH B Bapuante Gibbera, SL B noze 0,5 n/ra mo
CPaBHEHHIO C KOHTPOJLHBIM BapMAHTOM cOCTaBMN 1,2 Thic. M*/ra a MexXIy BapHaHTOM
Auxiger B no3e 0,7 s1/ra - 1,0 ThIC. M*/ra.

Jpyrum moxazaresnem, HajJ KOTOPBIM BIMSIOT PEryJsTOPbl pOCTa, SBISETCS OJHOJETHUN
npupocT. CTpecchl B TEpUOJ BereTallvd, TaKUEe KakK: 3acyXa, BBICOKHME TEMIIepaTyphbl,
HEJO0CTaTOYHAsl BJIAKHOCTb MOYBBI, OJIOKMpPOBAHHE AKTUBHOCTH MHUHEPAJIbHBIX 3JIEMEHTOB
o0ocTpsieT (PU3NOIOTHYECKUE TPOIECCHl B PACTEHUSX, U 3aMEUISIIOT Pa3BUTHE OJHOJICTHETO
npupocta. TolbKO 00paboTKa ACPEeBBEB PETYIATOPAMH POCTa MOXET CIOCOOCTBOBATH
YIyUYIICHUI0 OMOXMMHUYECKUX IMPOIECCOB B pPAacTEHUM U Ooyiee paBHOMEPHOMY DPa3BHTHUIO
(U3HOTOTUYECKHX TTPOIIECCOB.

IIpoBen€HHBIE HCCIIENOBAHUA 10 WM3YYCHHMIO CPEAHEH JIMHBI OJHOJETHErO IPUPOCTA
MOKa3bIBAIOT, YTO PEryJsTOpPhl POCTa BIMSIIOT Ha M3y4yaeMbld MokaszaTenb. HanmeHbinas
CpeIHsIsl [UIMHA OAHOJIETHETO MPUPOCTa OTMEUEHO B KOHTPOJIILHOM BapHaHTe, €3 00paboTKH -
80,0 cm, a nHambonee pa3BuUThIe TOOErM OBLIM TOJYYCHBI, B BapHaHTaX o0OpabOTaHBI
perynstopoM pocta Gibbera, SL B no3e 0,25 u 0,5 n/ra.

Ecmm, cpennsis nmHa omgHosieTHero mpupocta B Bapwante Auxiger LG B mose 0,7 a/ra
coctaBmiio 82,0 cM, unu Ha 2,5% OoJbllle YeM B KOHTPOJILHOM BapuaHTe, TO MpH 00paboTke
npenapatoM Gibbera, SL B go3e 0,25 n/ra, naHHbIi mokaszaTens yBenuuwics Ha 7,4% 1o
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CpaBHEHHIO ¢ BapuaHToM Auxiger B 103e 0,7 n/ra u Ha 10,0% 10 cpaBHEHHUIO C KOHTPOJIEHBIM
BapHUaHTOM.

Haubomnpiryio cpeaHion UIMHY OIHOJCTHErO0 MPHUPOCTa OblIa OTMEYCHO B BapHUaHTE
Gibbera, SL B no3ze 0,5 i/ra - 94,0 cM. DToT nokaszarens 6bU1 Ha 6,9% OoJbIe IO CPAaBHEHUIO
¢ BapuantoMm Gibbera, SL B no3e 0,25 s/ra, Ha 14,7% c Bapuantom Auxiger LG B mo3ze 0,7
a/ra u Ha 17,5% c KOHTposieM. DTH pe3yJbTaThl MOATBEPKIAIOTCS W CTATUCTHUYCCKUMHU
JTAHHBIMH.

Tabaupa 2. BausHue peryiasTopoB pocTa Ha IUIOIIAAb JIMCTOBOM TOBEPXHOCTH U
OJIHOJIETHETO IIPUPOCTA B KPOHE JepeBbeB uepemnu copra Kopaus

Hnowaze AHCTOBOMH JlnHa OJTHOJIETHETO IIPUPOCTA
BapuanTsl onbiTa OBEPXHOCTH

m*/nepeso TIC. M*/ra cM M/iepeBo
KonTposab 10,8 7,2 80,0 20,0
Auxiger LG - 0,7 n/ra 11,1 7,4 82,0 20,5
Gibbera, SL — 0,25 n/ra 11,9 7,9 88,0 22,0
Gibbera, SL — 0,50 si/ra 12,6 8,4 94,0 23,5
HCP 0,05 0,47 0,36 3,9 0,94

CyMmMapHas JUIiHA OJHOJIETHETO MPUPOCTa TECHO CBS3aHA CO CPeAHEH JITMHOW Pa3BHTHS
OJTHOJICTHUX BETBEH Ha JEpeBO, KOTOpas W3MEHSETCS IO/ BIHMSHHEM OO0padOTOK ¢
U3yYEHHBIMH PETYJISTOPAMH POCTA.

HauMeHbIy0 cyMMapHy O JUIMHY OJHOJICTHETO MPHPOCTA 3a BpEeMs MCCICIOBaHUs ObLIa
3aUKCUpPOBaHA B KOHTPOJIBHOM BapuaHTe, a HauOoJbIas - B BapuanTax Gibbera, SL B mo3e
0,25 u 0,5 n/ra. Ecnu, cymmapHasi JUIMHa OJTHOJICTHETO MPUPOCTa B KOHTPOJIHHOM BapUaHTE
coctaBmio 20,0 M/mepeBo, To B Bapuante Auxiger LG B mo3e 0,7 n/ra - 20,5 M/nepeBo, a npu
o0OpaboTke mpenaparom Gibbera, SL B mo3e 0,25 u 0,5 n/ra 22,0 u, cOOTBETCTBEHHO, 23,5
M/IepeBo. DTO OOBSACHSIETCS TEM, YTO BapHaHTHl 0OpaOOTaHHBIMH PETYJSATOPAMHU pOCTa Ha
0a3ze  ruOOCPEIUIMHOBOW  KUCJIOTHI  YJIYyYIIAlOTCS  (DU3MOJIOTUYECKHE  TPOIIECCOB,
NPOMCXOSIINX B IEPHUOJT POCTA TOOETOB, TO €CTh B Mae — MIOHE MECSIax.

[Tonmy4yeHHBIE pe3yJbTaThl TOKA3bIBAIOT, YTO CyMMapHasl UTMHA OJTHOJICTHETO MPUPOCTa B
BapuanTe oOpaboranHOoM mnpemnapatoM Gibbera, SL B nmo3e 0,25 n/ra, cHu3mMiace 1O
cpaBHeHMIO ¢ BapuaHToM Gibbera, SL B no3e 0,5 n/ra Ha 1,5 m/nepeBo, a yBeauumiach mo
oTHOWEHHIO K BapuaHTy Auxiger LG B moze 0,7 n/ra Ha 2,0 M/mepeBo, a o CpaBHEHHUIO C
KOHTPOJIbHBIM BapHaHTOM Ha 3,5 M/mepeBo. YBEJIMYCHHE CYMMAapHOW JUTHHBI OJHOJICTHETO
IPUPOCTA MOJITBEPKAACTCS U MATEMAaTHIECKOW 00pabOTKH JaHHBIX.

HccnenoBanwusi, npoBeacHHbIe BecHOM 2021 Tofy, NMOKa3bIBAIOT, YTO B KPOHE JIEPECBHEB
T GepeHIPOBaIO JOCTATOYHOE KOJUYECTBO IIBETKOBBIX IIOYEK, KOTOpPHIE BO BpeMs
pPO30BOro OyTOHA OBUIM MOJICYMTAHBI, YTOOBI [0 BAPUAHTAM OIIBITA MOJYYHUIOCH OJJUHAKOBBIC
KOJINYECTBO L[BETKOB.

[TonyyeHHble  pe3ysbTaThl  JOKa3bIBAIOT, 4YTO CYIICCTBCHHBIX  OTKJIOHEHHH  OT
TUTAHUPOBAHHOTO KOJIMYECTBA I[BETKOBBIX MMOYEK HE HAOIIOAAIOCh B M3y4aeMbIX BapHaHTaX U
BapbUpoBaio OT 7990 miT./mepeBo B BapuaHTe, T€ MPEANnoIarajioch oopadoTka mpernapaTom
Gibbera, SL B noze 0,50 ni/ra no 8020 mt./nepeBo B Bapuante Gibbera, SL B mo3e 0,25 n/ra
(Tabm. 3).

[TpoBenenHble 00PaOOTKHU B COOTBETCTBHHU C MTPOrpaMMOM UCCIIEI0BaHHUM, JOKA3aJIH, YTO B
M3y4aeMbIX BapuaHTax c peryisropamu pocra Auxiger LG B no3e 0,7 n/ra u Gibbera, SL B
no3ax 0,25 u 0,5 n/ra, no3BoaMIO0 CHOPMHUPOBATH B KPOHE JIEPEBHEB PA3TMUYHOE KOIUYECTBO
TUTO/IOB.

MeHblle KONMMYECTBO IUIOZOB B KPOHE JCPEBHEB YEpEIIHW 3aUKCUPOBAHBI B
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KOHTPOJIBLHOM BapuaHTe - 1786 mr./nepeBo u B Bapuante Auxiger LG B goze 0,7 n/ra - 1800
mt./aepeBo. KonudecTBo 10708 B BapraHTax 00pab0TaHHBIMU PETryJISITOpaMH pocTa Ha 0aze
ruboepemHOBOM KuciorToit Gibbera, SL BapsupoBano ot 1900 mo 2023 mir./nepeBo, To ecTh
IIPOM30LLIO yBeanueHue Ha 6,4 - 13,3% 1o cpaBHEHHUIO C KOHTPOJIBHBIM BAPUAHTOM.

Tabau