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Abstract
combinations were compared and analyzed taking CR2, CR3 and CR9 as rootstocks and ‘ Huangjinmi’ as grafted seedlings and own-rooted seedlings as control.
[Results| The comprehensive scores of ‘ Huangjinmi’ grape with different rootstock and scion combinations showed an order of HIM/CR9, HJM/CR2 and

[ Objectives | This study was conducted to enrich grape varieties. [ Methods] The growth and fruit quality of grape with different rootstock and scion

HJM/CR3 from high to low. The three rootstock and scion combinations obviously promoted the growth and adaptability of grape trees, increased fruit size and
improved fruit quality. Through the quality analysis of untreated and treated fruits, HIM/CR9 was superior to ZGM. Different fruit management measures can be
adopted for ‘ Huangjinmi’ grape to produce fruit with different quality according to market demand. [ Conclusions] This study has a guiding significance for

screening grape varieties suitable for adverse environments such as high soil viscosity, high temperature and high humidity.
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In recent years, the area of table grape in China has devel-
oped rapidly. At present, the cultivated area of grape in Anhui
Province is about 27 000 hm®, and the grape industry plays an im-
portant role in the southern producing areas. With the diversified
development of grape varieties, varieties with high yield, large
grains, no cracking, storage and transportation resistance and rose
fragrance are more popular among growers and consumers''’. The
main varieties of aromatic grapes planted in Anhui Province are
‘ Jumeigui’, *Zuijinxiang’ and ‘ Sunshine Rose’. * Sunshine
Rose’ is an excellent late-maturing variety, and the rapid devel-
opment of ‘Sunshine Rose’ has resulted in mixed regional quali-
ty, which has had a certain impact on the grape sales market”> ™.
Under the environment of high temperature and high humidity,
early-maturing red varieties such as ‘ Xiahei’ grape have high
yield and difficult coloring, and shows affected flower bud differ-
entiation. ‘ Victoria’ grape is an early-maturing yellow-green vari-
ety, which is prone to softening and cracking after maturity, and
not resistant to transportation after harvesting. At present, it is on-
ly planted sporadically. In the early stage, with the development
trend of ‘Sunshine Rose’ going well, the planting area has been
increasing, and the cultivation area of early-maturing varieties has
been shrinking. The single variety structure in production areas
hinders the healthy development of the grape industry. With the
weakening of the benefits of ‘Sunshine Rose’ grape, the shortage

of alternative grape varieties, especially the varieties with early
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maturity and good storage and transportation resistance, newly
bred excellent varieties with independent property rights in China
cannot meet the diverse needs of consumers. ‘Huangjinmi’ grape
is a Eurasian early-maturing and fresh-eating grape variety select-
ed by Changli Fruit Research Institute of China Academy of Agri-
cultural Sciences. It is characterized by high yield, large grains,
crisp flesh, rose fragrance and good storage and transportation
resistance’”’

Between the Changjiang River and Huaihe River of Anhui
Province, the rainy season is obvious, and the soil is sticky. The
adaptability of grape in high temperature and high humidity envi-
ronment has also become one of the factors limiting the industrial
development. After grafting to rootstocks, it can not only improve
the stress resistance of grapes, but also effectively regulate the
vegetative growth and reproductive growth, which has a certain
impact on phenology and yield. Meanwhile, rootstocks can also af-
fect the appearance quality and internal quality of fruit ears®™"".
In order to enrich grape varieties and popularize grape varieties
with independent intellectual property rights in China, it is of
guiding significance to evaluate grape growth and fruit quality of
different rootstock and scion combinations and to screen grape va-
rieties suitable for adverse environments such as high soil viscosi-
ty, high temperature and high humidity with own-rooted seedlings

of ‘Huangjinmi’ as control.

Materials and Methods
General situation of experimental field

The experimental orchard was located in Tangliuqing Family
Farm in Changfeng County between the Changjiang River and
Huaihe River. It was a demonstration orchard of Hefei Experimen-
tal Station of the National Grape Industrial Technology System.
The climate in the region is warm and humid, with obvious transi-

tion characteristics. There is sufficient light and a long frost-free
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period. The annual average sunshine hours are 2 035 h, and the
sunshine percentage is 48. 1% on average. The annual average
temperature is 14.8 —15.9 °C. The extreme maximum temperature
is 41.3 °C, and the extreme minimum temperature is —23.8 °C.
The annual accumulated temperature =10 °C is between 4 700 —
5100 °C, and the annual accumulated temperature =0 C is be-
tween 5 400 —5 800 °C. The frost-free period is over 227 d. The
rainfall is moderate, and the rainy season is obvious. The average
annual precipitation is 982. 6 mm, and the summer precipitation
accounts for 42% of the annual precipitation. The precipitation is
the highest in July, with an average of 173.9 mm. The soil is clay
loam.
Experimental materials

The experimental materials were grafted seedlings of
‘ Huangjinmi’ ( Vitis vinifera cv. Huang jinmi) (hereinafter re-
ferred to as HIM) , and the rootstocks were CR2, CR3 and CR9.
The growth, fruiting and fruit quality of grafted seedlings were in-
vestigated. The rootstock and scion combinations of ‘ Huangjinmi’
were represented as HJM/CR2, HJM/CR3 and HIM/CR9 respec-
tively. Own-rooted seedlings ( denoted as ZGM) were used as
control. All the seedlings used in the experiment were provided by
Research Institute of Changli Fruit Tree, China Academy of Agri-
cultural Sciences. The seedlings were planted in a single row,
with a row spacing of 2 m x3 m. They were planted in a rain-proof
way, and the frames were " T-shaped" hedge frames, under which
the trees were V-shaped. Irrigation was carried out in a manner of
drip irrigation, and unified management was adopted.
Experimental methods
Phenological observation The criteria for judging grape phenol-
ogy referred to Descriptors and Data Standard of Grape Germplasm

[8]

Resources™ and Liu Chonghuai’s evaluation on the diversity of ma-

turity time of grape cultivars and its classification™’.

Determination of quality traits The indexes such as single ear

weight, grain weight, longitudinal diameter of fruit grain, trans-
verse diameter of fruit grain and peel thickness were measured by
conventional methods. Ear density, the difficulty of separating
fruit stalk from fruit grain, fruit shape and fruit color were visually
evaluated. Soluble solid content was measured by a hand-held re-
fractometer. Titratable acid content was determined by NaOH
titration""".

Investigation on grape disease resistance The types and inci-
dence of grape diseases in different growth periods were investiga-
ted according to the standards of the International Plant Germ-
plasm Committee (IBPUR). The occurrence of powdery mildew
was serious under sheltered cultivation conditions in the south,

and the occurrence of powdery mildew was manly observed.

Results and Analysis
Effects of different rootstocks on the growth of grafted
‘Huangjinmi’ seedlings

It can be seen from Table 1 that the survival rate of rootstock-
grafted seedlings was higher than that of own-rooted seedlings, and
the survival rate of HIM/CR9 was 100% , followed by HIM/CR3
and HIM/CR2 in sequence. All three rootstocks increased the
length of mature branch, the length of immature branch and the
number of mature internodes. The annual growth of HIM/CR9 was
the largest, followed by HIM/CR2 and HJM/CR3 in sequence.
Compared with owned-rooted seedlings, HJM/CR2 had more ma-
ture internodes, followed by HJM/CR9 and HJM/CR3 in se-
quence. The three rootstocks also increased the thickness of scion,
and the diameter ratio of scion to rootstock was greater than 1, re-
sulting in the phenomenon of top-heavy’. Comprehensive evalu-
ation showed that HIM/CR9 grew more vigorously than other com-

binations.

Table 1 Effects of different rootstocks on the growth of grafted ‘ Huangjinmi’ seedlings

Rootstock and scion Survival Length of mature  Number of mature Length of immature Scion Rootstock Diameter ratio of
combination rate // % branch // em internodes branch // em diameter / mm diameter // mm scion to rootstock
HJM/CR2 80 404.25 46 135.13 26.31 17.94 1.47
HJM/CR3 90 348.44 40 144.89 23.28 18.72 1.24
HJM/CR9 100 372.40 43 186. 80 26.25 19.15 1.37

ZGM 40 228.75 30 125.00 21.13

Effects of different rootstocks on phenology of grafted
‘ Huangjinmi’ seedlings

According to the data in Table 2 and the comprehensive ob-
servation and analysis of phenology, the germination period of all

combinations was in mid-March; the flowering period was in early

May; the veraison period was in mid-June; and the maturation pe-
riod was in late August. The phenology of grafted seedlings was
delayed compared with that of own-rooted seedlings, and the matu-
ration of HIM/CR9 was the latest, 2 — 3 d later than other root-
stock combinations and 5 d later than own-rooted seedlings.

Table 2 Effects of different rootstocks on phenology of grafted ‘ Huangjinmi’ seedlings

Rootstock and scion combination Germination stage Early flowering stage Full-bloom stage Veraison stage Maturation stage

HJM/CR2 Mar. 16 - 18 May 2 -3 May 5 -6 Jun. 20 -21 Aug. 19 -22
HJM/CR3 Mar. 15 -17 May 1 -3 May 4 -7 Jun. 16 - 18 Aug. 17 =21
HJM/CR9 Mar. 17 -19 May 2 -3 May 5 -7 Jun. 21 -22 Aug. 20 -24
ZGM Mar. 15 -17 May 1 -2 May 3 -5 Jun. 15 -17 Aug. 15 -20
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Effects of different rootstocks on fruiting and adaptability of
‘ Huangjinmi’

All the introduced varieties began to bear fruit in the second
year after planting. Compared with own-rooted seedlings,
‘Huangjinmi’ plants grafted to the three rootstocks all showed

strong growth vigor, moderate ear shape density, uniform fruit

uniformity and no dropping. Own-rooted seedlings and grafted
seedlings both grew out flowers easily and had high fruit setting
rate (Table 3). Color is one of the indexes to evaluate the appear-
ance quality of colored varieties. The fruit of HJM/CR2 and
HJM/CR9 was green, while the fruit of HIM/CR3 and ZGM was
yellow green (Fig. 1).

Treatment

Fig. 1 Effects of different rootstocks on fruiting of ‘ Huangjinmi’

‘Huangjinmi’ is a Furasian grape variety with weak disease re-
sistance, and the incidence of powdery mildew of HIM/CR9 was high-
er than others, which might be related to the closure of the orchard

caused by vigorous growth. Fruit cracking is one of the factors affect-
ing the quality in rainy areas in southern China, but it was not ob-
served in own-rooted seedlings and grafied seedlings (Table 3).

Table 3 Effects of different rootstocks on fruiting and adaptability of ‘ Huangjinmi’

Variety Growth vigor Fruit setting rate Fruit color Powdery mildew Fruit cracking
HJM/CR2 Strong High Green Mild No cracking
HJM/CR3 Strong High Yellow green No No cracking
HJM/CR9 Strong High Green Moderate No cracking
ZGM Moderate High Yellow green No No cracking

Effects of different rootstocks on fruit quality of ‘ Huangjin-
mi’ grape

The single ear weights of HIM/CR2 and HJM/CR9 free of
fruit treatment (only thinning flowers and fruits, but no fruit keep-
ing and expanding) were greater than that of ZGM, and the single
ear weight of HIM/CR9 was the largest. The single grain weights
of HIM/CR2 and HJM/CR3 were larger than that of ZGM, while

the single grain weights of HIM/CR3 and HIM/CR9 were not dif-
ferent from that of ZGM. The fruit shape index of grafted seedlings
and self-rooted seedlings ranged from 0.92 to 1. 06, and the fruit
was nearly round. Compared with own-rooted seedlings, the con-
tent of soluble solids in the fruit of grafted ‘ Huangjinmi’ grape at

the same period was low, and the titratable acid content ranked as

HJM/CR9 > HIM/CR3 > HIM/CR2 from high to low, and the
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overall taste was sweet and sour.

The single ear weights of HIM/CR2 and HIM/CR9 with fruit
treatments ( thinning flowers and fruits, keeping fruits and expan-
ding) were greater than that of ZGM, and the single ear weight of
HIM/CR9 was the largest. The single grain weights of HIM/CR2,
HIJM/CR3 and HIM/CR9 were larger than that of ZGM, and the
single grain weight of HIM/CR9 was the largest. The fruit shape

index of grafted seedlings and own-rooted seedlings ranged from
1.00 to 1.07, and the fruit was nearly round. Compared with own-
rooted seedlings, the soluble solid content in fruit of grafted grape
at the same period ranked as HIM/CR9 > HIM/CR2 > HJM/CR3,
and the titratable acid content showed an order of HJM/CR3 >
HIM/CR2 >HJM/CR9 from high to low, and the overall taste was

sweet and sour.

Table 4 Effects of different rootstocks on fruit quality of ‘ Huangjinmi’ grape

Rootstock and Longitudinal Longitudinal
oo (_)L an Single ear Single grain u'ngl uama o'ngl uama Fruit shape Soluble solid Soluble solid
scion . X diameter of diameter of K
L weight /g weight /g . . . . index content // % content // %
combination fruit grain//mm  fruit grain/ mm
Free of treatment HJM/CR2 490 12.4 25.14 27.23 0.92 17.61 0.32
HJM/CR3 403 10.8 24.13 25.97 0.93 17.70 0.34
HJM/CR9 599 10.4 26.15 24.67 1.06 18.16 0.35
ZGM 431 10.7 25.31 25.54 0.99 19.15 0.28
Treatment HJM/CR2 640 9.5 24.34 23.91 1.02 17.54 0.41
HJM/CR3 596 10.3 26.25 24.57 1.07 16.96 0.43
HJM/CR9 682 11.7 27.16 25.88 1.05 17.82 0.39
7GM 652 7.8 21.87 21.78 1.00 17.95 0.34

Conclusions and Discussion

The rapid development of excellent late-maturing variety
¢ Sunshine Rose’ has caused the area of early-maturing grape vari-
eties such as ‘Xiahei’ to shrink, and single variety structure can-
not meet the diverse needs of consumers and markets. The soil is
sticky, and the adaptability of grape in high temperature and high
humidity environment also limits its industrial development. Root-
stocks can improve the stress resistance of grapes, and thus in-
The results
showed that the survival rates of rootstock-grafted seedlings were

crease the survival rate and nutritional growth®™").

all higher than that of own-rooted seedlings, and the survival rate
of HIM/CR9 was 100% .

The compatibility of rootstock and scion combinations can also
directly affect the vegetative growth and reproductive growth of
grafted seedlings. The diameter ratio of scion to rootstock is one of
the important indexes to measure the affinity’”’ | and the three root-
stocks also increased the thickness of scion, and the diameter rati-
os of scion to rootstock were all greater than 1. There was a slight
‘ top-heavy’ phenomenon, and the grafting affinity was good. Fur-
ther analysis is needed. All three rootstocks increased the length of
mature branch, the length of immature branch and the number of
mature internodes. The annual growth of HIM/CR9 was the lar-
gest, and HIM/CR2 showed more mature internodes, followed by
HJM/CR9 and HIM/CR3 in sequence. Weak tree vigor is not con-
ducive to flower bud differentiation, and it is easy to lead to large
and small fruits under facility cultivation. Generally, strong trees
can produce good results when using plant growth regulators'""’
Both HIM/CR2 and HJM/CR9 grew vigorously. They obviously
promoted tree growth and tree shape, and showed good adaptability
to poor soil conditions.

Single ear weights of HIM/CR2 and HIM/CR9 with and with-
out fruit treatment were higher than that of ZGM, and HJM/CR9
showed a single grain weight higher than that of ZGM. As a result,

grape yield was improved after rootstock grafting®™". Fruit color
[12]

is one of the important indicators of appearance ‘ Huangjinmi’

grape is a yellow-green variety, and different rootstocks have little
effect on fruit color. Flavor is the most important intrinsic quality
of table grapes, and the content and proportion of sugar and acid
are the main influencing factors' ™ ™"*'. Compared with own-rooted
seedlings, grafted ‘ Huangjinmi’ grape fruit had a lower soluble
solid content and a higher titratable acid content at the same time.
The grape flavor of untreated fruit in grafted seedlings was sweet
and sour, and that of expanded fruit in grafted seedlings was sweet
and sour.

Comprehensive evaluation results showed that the comprehen-
sive performance of ‘ Huangjinmi’ grape with different rootstock
and scion combinations was HIM/CR9, HJM/CR2 and HJM/CR3
from high to low in sequence, which all could obviously promote
the growth and adaptability of trees, increase fruit size and improve
fruit quality. The untreated and treated fruit of HIM/CR9 were
better than those of ZGM. Different fruit management measures can
be adopted for to produce different fruits, such as seedless, green
and yellowish green ‘ Huangjinmi’ grapes, according to market
demand. The growth and fruit quality of ‘ Huangjinmi’ grape with
different rootstock and scion combinations need to be further com-
prehensively evaluated in combination with the environment.

Introduction and cultivation is one of the important measures
to optimize the variety structure. In order to screen and introduce
excellent varieties, it is necessary to find suitable cultivation meth-
ods and models through comprehensive evaluation. According to
the experimental results, the cultivation points of ‘ Huangjinmi’
grape in Hefei were summarized. (1) The growth and survival rate
of rootstock-grafted seedling are better than that of own-rooted
seedlings. Grafted seedlings can be selected for plots with poor
drainage such as sticky soil, and own-rooted seedlings can be se-
lected for plots with good soil structure such as sandy loam. (2)
To produce yellow-colored ‘ Huangjinmi’ grapes, own-rooted seed-
lings can be selected. HIM/CR9 grafted seedlings can be selected
to produce green ‘ Huangjinmi’ grapes while attention is paid to
yield. Cultivating strong trees in the production process is beneficial
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to early yielding and high yield. (3) To produce seedless
‘ Huangjinmi’ grapes, plant growth regulators such as gibberellin
can be used, but attention should be paid to the influence of con-
centration on fruit quality. High concentrations of plant growth reg-
ulators will increase acidity, which is not conducive to the accu-

mulation of flavor substances.

References

[1] MU WS, FENG JY, TIAN D, et al. The international trade and domestic
demand of the table grape industry in China[ J]. China Fruits, 2019(2) .
5-10. (in Chinese).

[2] SUN QB, LU LJ, ZHOU JY, et al. Present situation, existing problems
and suggestions of grape industry in Anhui Province[ J]. Sino-Overseas
Grapevine & Wine, 2017, 4. 114 —116. (in Chinese).

[3] LU LJ, ZHOU JY, SUN QB, et al. Introduction performance and evalua-
tion of early- and middle-ripe table grape in Hefei area[ J]. Mod Agric Sci
Technol , 2015, 3: 103 —104,106. (in Chinese).

[4] ZHOU JY, LU LJ, SUN QB, et al. Study on introduction and screening
of mid-late-maturing grape varieties in Anhui Province[ J]. Mod Agric Sci
Technol, 2015, 2; 88 -89, 93. (in Chinese).

[5] GUO ZJ, HAN B, LIU CJ, et al. A new early-ripening grape cultivar
‘ Huangjinmi” with Muscat flavor[ J ]. Acta Horticulturae Sinica, 2022,
49(11) ; 2521 —=2522. (in Chinese).

[6] SHEN BW, WEI LZ, CUI PF, et al. Effects of different rootstocks on the

Editor: Yingzhi GUANG

0@00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00S00

(Continued from page 4)

References

[1] LIXH, LI YJ, MA XQ, et al. Current situation and prospect of grape in-
dustry development in China[ J]. Fruit Trees of Southern China, 2021,
50(5): 161 —=166. (in Chinese).

[2] LIU J, LIU X, CHEN J. Effects of GA; and SM treatment on inducing

seedless and berry growth of Kyoho grape in Sichuan area[ J]. Southwest

China Journal of Agricultural Sciences, 2011, 24 (1) 220 —224. (in

Chinese) .

CUI MJ, WANG C, ZHANG WY, et al. Research progress of seedless grape

[J]. Plant Physiology Journal, 2017, 53(3) : 317 —=330. (in Chinese).

[4] ZHANG HP, SUO W, FAN XM, et al. Effect of GA, and SM treatment
on the seedlessness of Rizamat grape [ J]. Sino-overseas Grapevine &
Wine, 2007(3) : 32 =33, 36. (in Chinese).

[5] ZHAO MX, ZHENG WW, JAVED HU, et al. Efficiency and mechanism
of seedless berrying induced by streptomycin and gibberellins in grape
('Vitis vinifera) [ J]. Journal of Fruit Science, 2020, 37(6) ; 830 —837.
(in Chinese).

[6] DONG QH, YANG TY, SHI LL, et al. Effect of growth regulators on
berry size and quality of Muscat Hamburg[ J]. Sino-overseas Grapevine &
Wine, 2003(5) ;: 25 —28. (in Chinese).

[7] KALBHOR J, KHILARI J, BHAGWAT S. Improving yield, quality, and
shelf life of 2 A clone grapevine by preharvest applications of growth regu-
lators[ J]. BEPLS, 2019, 8(9): 83 -87.

[8] LI SC. Seedlessness technology of Kyoho strain grape and its application
[J]. Sino-overseas Grapevine & Wine, 2014(2) : 45 —48. (in Chinese).

[9] WANG S, CHENG DW, GU H, et al. Effects of plant growth regulators
on the seedless rate and fruit quality of ‘ Shine Muscat’ grape[ J]. Jour-
nal of Fruit Science, 2019, 36(12); 1675 —1682. (in Chinese).

[10] LI HY, ZHANG LP, WANG L, et al. Effects of two kinds of plant

growth regulators on fruit quality of Shine Muscat grape[ J]. Journal of
Zhejiang University ( Agric. & Life Sci. ), 2016, 42(4) . 419 - 426.

—
(98]
[

Editor: Yingzhi GUANG

0OG00S00S00

growth and berry quality in ‘ Ruidu Hongyu’ grapevines[ J]. Journal of
Fruit Science, 2020, 37(3) : 350 =361. (in Chinese).

[7] MA AH, GUO ZJ, LIU CJ, et al. Research progress on the effect of grape
rootstocks on fruit quality [ J]. Sino-Overseas Grapevine & Wine, 2012
(2):60-62, 65. (in Chinese).

[8] LIU CH, SHEN YJ, CHEN J. Descriptors and data standard of grape
germplasm resources[ M ]. Beijing: China Agriculture Press, 2006. (in
Chinese) .

[9] LIU CH, PAN X, GUO JN, et al. Evaluation on the diversity of maturity
time of grape cultivars and its classification[ J]. Journal of Fruit Science,
2004, 21(6) : 535 -539. (in Chinese).

[10] CAO JK, JIANG WB, ZHAO YM. Guidance on postharvest physiologi-
cal and biochemical experiments of fruits and vegetables[ M ]. Beijing:
China Light Industry Press, 2007. (in Chinese).

[11] GUO ZJ, LIU CJ, HAN B, et al. Causes and measures of fruit size and
grain size in protected grape cultivation[ J]. Hebei Fruits, 2021(3) ; 56
—-57. (in Chinese).

[12] WU S, WEN WL, WANG CY, et al. Research progress of digital fruit
trees and its technology system[J]. Transactions of the Chinese Society
of Agricultural Engineering, 2021, 37(9) : 350 —356. (in Chinese).

[13] PAN Z, ZHOU WH, XIAO YHZ. Quality evaluation of different table
grape based on principal component analysis [ J].
2018, 34(9) : 139 —146. (in Chinese).

[14] LI SZ, DU JR, GE YQ, et al. Performance and evaluation of domestic

China

Farm Machinery,

grape varieties in the Guanzhong region of Shaanxi Province[ ] ].
Fruits, 2023(12) : 47 =52. (in Chinese).

Proofreader: Xinxiu ZHU
R JelsR JeleR JeleR Yok Yook JeleR Yeiek YeleR Yeiek YeieR YoleR YeleR YeleR JeleR JeleR YoleR JeleR el YereR JeleR Yol

(in Chinese).

[11] WANG BL, WANG HB, WANG XD, et al. Effects of plant growth reg-
ulators on fruit quality of summer black grape[ J]. Sino-overseas Grape-
vine & Wine, 2013(2) : 35 =37. (in Chinese).

[12] HUANG HN, CHENG DW, GU H, et al. Effects of GA, and TDZ on
the astringent taste of ‘ Jumeigui’ grape berry skin[ J]. Journal of Agri-
cultural Science and Technology, 2019, 21(2): 120 - 132. (in Chi-
nese).

[13] WANG XC, WANG ZW, WU WM, et al. Research progress of effect of
plant growth regulators of grape quality[ J]. Sino-overseas Grapevine &
Wine, 2018(4): 103 —107. (in Chinese).

[14] LI LM. Effect of Gibberellin treatment stage on seedless fruit production
of Kyoho vines[ J]. Xinjiang Agricultural Sciences, 2000(5); 205 -
208. (in Chinese).

[15] ZHAO RH, BAI SJ, CHEN G, et al. Effects of gibberellin on fruit
quality of seedless white grape[ J]. Heilongjiang Agricultural Sciences,
2014(9) ; 40 —42. (in Chinese).

[16] MA R, JIN L, TIAN XW, et al. Effect of two plant growth regulators on
fruit expansion of ‘Zaoheibao’ grape in Ningxia[ J]. Agricultural Engi-
neering and Technology, 2018, 38(4): 46 —49. (in Chinese).

[17] BAI 8], LI C, ZHAO R, et al. Effect of GA, and CPPU treatments on
fruit quality of  Crimson’ seedless grape[ J]. Northern Horticulture,
2015(14) : 7 -10. (in Chinese).

[18] YAN AIL, WANG HL, ZHANG GJ, et al. Effect of plant growth regula-
tors on the seedlessness and fruit quality of ‘ Ruidu Hongyu’ grape[J].
Sino-overseas Grapevine & Wine, 2021(6) ; 61 —65. (in Chinese).

[19] ZHU PP, WANG LJ, LI R, et al. Effects of different proportions of GA,
and CPPU on fruit qualities of grape[ J]. J. Anhui Agric. Sci. , 2018,
46(19) : 38 =40, 62. (in Chinese).

[20] HE BG, GUO XX, MA CW, et al. Effects of GA; and CPPU on indu-
cing seedless fruit and quality of ‘Kyoho’ grapevine[ J]. Sino-overseas

Grapevine & Wine, 2019(3) : 37 —=42. (in Chinese).

Proofreader: Xinxiu ZHU



