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Effects of water amount and mulching methods on growth characteristics
and quality of grape with facility-delayed cultivation

ZHANG Xiao-xia, ZHANG Rui, CHENG Zi-yong, HE Zhao-quan, GAO Yang,
DAI Wen-yuan, LIU Jing-xia, CHEN Na-na, MA Qi-mei
( College of Engineering, Gansu Agricultural University , Lanzhow, Gansu 730070, China)

Abstract: In order to determine the most ideal processing mode for grape with facility-delayed cultivation, the influ-
ences by different ways of irrigation amount and mulching methods were investigated on grape growth characteristics,
changes of fruit diameter size during enlargement period, and quality, yield and water use efficiency during mature peri-
od. The results showed that for the same kind of mulching treatment, plant growth characteristics including new tips, the
size of fruit weight and soluble solids content, Ve content were not significantly different between treatments by two differ-
ent water levels (P >0.05). Under different ways of mulching, soluble solids and Ve contents of grapes by moderately
regulated deficit irrigation were higher than those by standard irrigation. Under the same water gradient, compared with
no mulching treatment, new-tip growth characteristics, size and weight of fruit, content of soluble solid and Ve by other
treatments were increased, especially by the straw stalks plastic mulching method. Different treatments could improve
grape yield and water use efficiency. Straw stalks plastic mulching treatment under moderate water deficit treatment could
achieve the largest yield and water use efficiency, reaching 36 381.1 kghm ™2 and 6.29 kg*m ™2, respectively. In con-

clusion, straw stalks plastic mulching treatment under moderate water deficit can result in the largest weight of fruits,
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yield and water use efficiency. This conclusion can be popularized and implemented toward future water saving, and high

— quality irrigation system for planting grapes.

Keywords: grape; mulching; growth characteristics; quality; delayed cultivation; water use efficiency
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Fig.1 Effects of different irrigation treatments with different covers on soil temperature during new shoot growth stages
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Table 1 Effects of different treatments on grape shoot growth

HRRBRSSE A FAEKEE/em IR EAR/em
QbR
The total number Length of Shoot
Treatment . . .
of new shoots new tip diameter

T 16a 65.8a 0.65a
T 2la 74 .3a 0.83a
T3 18a 72.9a 0.75a
Ty 17a 70.6a 0.72a
Ty, 15a 68.9a 0.69a
Ty 20a 73.8a 0.74a
Ty 19a 71.6a 0.73a
Toy 18a 69.4a 0.73a

T ARF/NE FREFRRAE 0.05 KF 2R B, T,
Note: Different letters mean significant difference at the 0.05 level, the

same as below.

2.3 BREHEERERNFIT

PP 2 TR0 T A A A0 T R A Rk
JEVL T BAE R e bR o AT AR I , 25 A BT S
A RS W — 20, BTSRRI PR, A0 (05
- 23) JR FEAME I AR A, OB A AR 1R A
PRUERE KT 192 B 35 AL BTy W Tio s Tis Ty TE B ]
B AR R IR L5 K RE R B, = b S P ARAS
IR A 704k 2L 14 ] — 8 i 7 SR TR A S AN
T B UL AR I P TR A A 0 e 2 0 PR A
AR T 337K 53 X A A R A B R 5 A
BRELEA BB 7] — 7K A Pk A [ 8 58 X A 2
KAWL ANR] , AT 3 5 o A B i S R fle it
B AR, RIS AT B R M e/, v i SRS A 8
T S IR S — R A A K T R BRSO W
3K 2 PR T 56 2 T A 7 o i D A i A
SE , T BB F e 0 TSR R AR 14 D PR B ,
PRI RE AT e e o 1 B — M R B — R AT BT s Ak
AR L AR N BT R A S AR R B K
2.4 FEEALETESMNHAFRAHRILK/N

MESRIZNT
W3R 2 iR AR FRE T BB iR, 8 A W)

IR SRR IR M E R AR E (P >0.05),
B8 Kb 8 2 SRR AR A 0 BR AL B (T, Ty ) AT AE
FEF(P <0.05), 70 A1 12.84% .5. 48% .
4.68% 12.86% .5.93% F 5.92% , L) T, Ab Hi 4 %5
FRIRE AR IR, R — 78 35 A0 B R A [) 7K 43k 2 1 SR
KR ESABE(P >0.05), 1 [ — K434k B
AN TR 7 25 X0 SRORE AR AR 5 ) 5, 10 B 2 25 Ak 3 X £
TR AT AR S 2, LR e R0 o 2 5 A 2 A
TR AR R 5 7K G AU 3 X 4 7 SRR R /N B2 Wi AT I 5
ZE5(P>0.05), FLi BE Y =7 7K AT DL o 1 4 R
i (ED NG

DN W WA A

S oo o un
T

BORSEKHE 2/ (em + d7)
The growth rate of the new shoo

01-01 01-02 01-03 01-04 01-05 01-06 01-07 01-08
H W(H-H) Date(m-d)

=T, T, —Ty ——Ty,
——T, ——T,; —+Tx =T,
B2 AELEBTHAEFHHEERKNETL

Fig.2  Changes of grape shoot by different treatments
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Table 2 Comparisons of average fruit size and weight

among different treatments

Y\1%/cm 142 /cm FURI T /g
Jb 3 L . ;
Longitudinal Transverse Single grain
Treatment . . .
diameter diameter weight
Ty, 2.57a 2.24c 10.00c
Ty, 2.64a 2.57a 11.78a
T3 2.60a 2.37b 10.56b
Ty 2.6la 2.35b 10.78b
Ty 2.58a 2.22¢ 9.87¢
Ty 2.63a 2.55a 11.56a
Ty 2.59% 2.36b 10.32b
Ty 2.60a 2.38b 10.43b
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Table 3 Effects of different treatments on fruit quality of grape

IRz et SR [#5] 2 L Ve F i
pisiil e & i Total Solid The content
Treatment  Soluble solids acid acid of Ve
content/ % /% ratio /(mg-g™")
Th 15.73b 0.50b 31.46b 0.14b
Tp 18.33a 0.41a 44 .71a 0.22a
Ti3 17.72a 0.45a 39.38a 0.19a
Ty 16.78a 0.45a 37.29a 0.18a
Ty, 15.43b 0.51b 30.25b 0.12b
Ty 18.03a 0.42a 42.93a 0.20a
Ty 17.03a 0.44a 38.70a 0.17a
Toy 17.86a 0.43a 41.53a 0.18a
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Table 4  Effects of different treatments on yield and

water use efficiency of grape in solar greenhouse
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