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Effects of Water and Fertilizer Coupling on Growth, Yield and
Quality of Grape under Drip Irrigation with Film Mulching

Wang Lianjun' Wang Chenghan'  Qiao Jianlei' Xiao Yingkui’
(1. College of Horticulture, Jilin Agricultural University, Changchun 130118, China
2. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China)

Abstract; Water and fertilizer are the two important material resources in agricultural production, which
are closely related to the yield and quality of crop. In order to discuss the effects of water and fertilizer
coupling on growth, yield and quality of grape under drip irrigation with film mulching, the experiment of
fertilization under drip irrigation with film mulching was conducted in plastic greenhouse. There were four
irrigation levels with irrigation depth of 180 mm (W1), 270 mm (W2), 360 mm ( W3) and 450 mm
(W4), respectively; and four fertilization levels, including N 150 kg/hm® + P,0,120 kg/hm* + K, O
165 kg/hm’ (F1), N 225 kg/hm* + P,0, 180 kg/hm* + K,O 248 kg/hm’(F2), N 300 kg/hm* + P,0;
240 kg/hm* + K, 0 330 kg/hm*(F3) and N 450 kg/hm” + P,0, 360 kg/hm* + K,0 495 kg/hm* (F4).
A total of 16 treatments were designed. The experimental results showed that the new shoots of grape
plant under the treatment F2 with W2 grew better among the treatments, and the chlorophyll content in
grape leaves was at a high level in the whole growth period, which was 3.28 mg/g, 3.77 mg/g,
3.65 mg/g and 3. 53 mg/g at new shoots growth, anthesis, fruit enlargement and fruit coloring stages,

respectively. The fruit shape index of treatment F3 coupled with W4 was the highest among all
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treatments ; however, the differences between each other groups were not significant except treatments
FIW1 and F1W2. In addition, the analysis of fruit yield and quality indicated that the grape fruit yield of
treatment F2W2 was not the highest, but there was no significant difference between the yield of
treatments F2W2 and F2W3, which got the highest yield. Besides, the fruit quality of treatment F2W2
was more perfect compared with the other treatments. The soluble solids content of fruit of treatment
F2W2 was the highest among all treatments, which reached 19.64% . The soluble sugar content and
hardness index of fruit of treatment F2W2 also showed advantage, which were 17.00% and

0.71 kg/cm’ | respectively. Comprehensive analysis results showed that the fertilizer application rate of

treatment F2 coupled with irrigation depth of treatment W2 had a positive significance on increasing yield

2016 4

and improving quality of grape fruit.

Key words: grape; drip irrigation; nutrient absorption; use efficiency; fruit quality
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360 (W3) 450 mm(W4) ; Bt B =i E 4 K,
4334 : N 150 kg/hm” + P, 0, 120 kg/hm’ + K, O
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it 16 A~ 4 FE (FIWL  FIW2 FIW3  F1W4 F2W1 |
F2W2  F2W3  F2W4  F3W1, F3W2 K F3W3 F3W4
FAW1 FAW2 FAW3 F4W4) , FAAb3 3 kEHE , 4k
T 48 A /NIX o Ry T sk S AN [6] /N DX 22 JA) Y KIS A E
SN, T A& R /N X 2 E] R T % ) HER D 50 em 1)
BURL A TR M2 A0 38, [A)3 B AT R R A D
FEAT I HEATRE B T IR o5 . TR B A A . AR
16 mm % 3k [H] 5 k 50 em 1) N AR AETE R HES

K FH 3 e B T s 6 AT TR RE I o i A 0 i) A



% 6 1)

EEEA G BT AT A X A R KR E O R B R 115

4 A EHEHEAT A A M T AR R SE I R
RSEEW, HA A KA N P,0, K, 0 >
i S AE B ) 40% (15% (15% 5 T A6 3 23 1 o
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Tab.1 Irrigation depths at different growth stages

mm

TEWEAL PP A IO JT AR RSE ORI RSl ) SR

W1 54 18 72 36 180
w2 81 27 108 54 270
W3 108 36 144 72 360
W4 135 45 180 90 450

x2 TRLEBFHEREE

Tab.2 Fertilizer application rates at different

growth stages kg/hm’
BEWE wm o R% A% B
AhF R AERM R Hal e
N 60. 00 30. 00 30.00 30.00 150.00
F1 P, 0, 18. 00 24.00 42.00 36.00 120.00
K,0 24.75 33.00 57.75 49.50 165.00
N 90. 00 45. 00 45.00 45.00 225.00
F2 P, 04 27.00 36. 00 63.00 54.00 180.00
K,0 37.12 49. 50 86. 62 74.75 248.00
N 120.00  60. 00 60. 00 60.00 300.00
F3 P, 04 36. 00 48. 00 84. 00 72.00 240.00
K,O0 49. 50 66.00 115.50 99.00 330.00
N 180.00  90. 00 90. 00 90.00 450.00

126.00 108.00 360.00
173.25 148.50 495.00

F4 P,0; 5400 72.00
K,0  74.25  99.00
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Tab.3 Effects of different irrigation and fertilization treatments on new shoot length cm

JLgL ARV AR ARG b 3 A K1 AR ARG
ErRe (5 418 H) (6 A7 H) (6 427 H) ETRe (5 18 H) (6 A7 H) (6 427 H)
FIW1 15.23" 46. 67¢ 64.70" F3W1 25. 63" 54,25 77.02"
F1W2 18.70¢ 50. 52 70. 97" F3W2 26. 08" 58.07" 80. 65"
FIW3 20.00" 54,53 72.45% F3W3 29. 78" 60. 65° 83.70"
F1W4 21. 05" 51.05¢ 69.92° F3W4 25. 88" 56.30" 77.27"
F2W1 22.77% 52.28% 70. 88 F4W1 22,72 48.83" 72.42%
F2W2 27.55% 56.35" 79. 87 F4W2 24,55 55.85" 76.70"
F2W3 24, 67" 57.47" 76. 82" FAW3 26. 02" 56. 00" 77.70"
F2W4 23. 50" 54.93¢ 74. 05 F4W4 24. 00 57.37" 80.20*

T - [ BV BUE R A R/NG 55 B R R 18 p <0.05 K22 5 3%, T Al

1
Fig. 1

SR BT AR R T T AR R S R RN R S
43Rk 3.28.3.77.3.65.3.53 mg/g, TEHEAN A FH B
5 F3IW3 b 2R A RE ., A, F3IW2 LB, it )y
Mo R A R AR JF ALK B 3,64 me/g, 5 iR E
F3W3 Kb JH 27 8] 1) 22 5 A 35 s F3W4 b J, i 4 R
TR S A F) 3. 46 me/g, N e mi{H F3W3
Wb A 25 N B 2
2.3 AE/KBLEMEERIESHZD

H 2 4 0] LA A [a) K I8 Ak B X 2R S T 25 4
PR AR R IR . W TR SEYNVAR T F , F3W4 b
AR, HARAF) 19. 83 mm, FIW1 b FR /N, P45
IKF] 18,38 mm, W Z MAATE & M 225, IERA
[ii] Acb 38 XoF 7 1 SR S A A% AT 6T, FIW2 A0 B 5 K, 6%
#3555 18.65 mm, Hyk  F3W3 AL 3, i F2W3 &b
F /N AR ALK 17. 41 mm, 5 FIW2 L FEF1 F3W3
Qb3 2 () Y 2 S 345 ) S KR o AN [ A BT 2R
SR HRICHEEAE 1. 03 ~ 1. 11 Z (0], Hirp F3W4 fb 3
XF R P8 B K, FIWL fI FIW2 b # i/, 5
F3W3 fb B[] 11 2 S 44 3K 3] 1 25 K F- o
2.4 FREKBLENEHERERRHIG

FH2e 5 Al LA AN [a) K A Ak 20 ) 78 28 S 52
JOT 77 A KR ) o R K i — IS OL T, BE B it

7 [a] 7K I Ak LGS 48 255 I R I R 9 R T

Effects of different irrigation and fertilization treatments on chlorophyll content of grape leaf

x4 TEKELENGHREIHESHZMN
Tab.4 Effects of different irrigation and fertilization

treatments on fruit shape of grape

bE Rsgh Ruckk BB || b R Recks BB
45 A/mm ZB/mm $BE || 45 A/mm B/mm FEEL
FIWL 18.38" 17.87* 1.03" || F3W1 19.18% 18.18" 1.06®
FIW2 19.21* 18.65* 1.03" || F3W2 19.23" 17.83* 1.08%
FIW3  19.40" 18.52*" 1.05% || F3W3 19.30" 18.63" 1.04®
FIW4 19.60" 18.47%" 1.06" || F3W4 19.83" 17.95 1.11°
F2WL  19.05% 17.70" 1.08% || F4W1 18.55" 17.48" 1.06™
F2W2  19.27* 18.16" 1.06* || F4W2 19.30" 18.20" 1.06*
F2W3  18.53% 17.41" 1.07*" || F4W3 18.95" 18.18" 1.04
F2W4  18.40" 17.68% 1.04% || F4W4 19.12" 17.70" 1.08

JIES B F 184 o, SR S AT I R S i R S S
U 11 R A, Hrp F2 W2 kb B S AT i R ) A
B R EABGEF] 19. 64% , Hk l F2W3 F3W1 |
F3W4 F3W3 FI F4W4 4b B {HIX 5 S4B F2W2
Wb FEZ B 25 SR AN B 2 . PSR ST A R
A, F2W3 4b 3R SEOAT i E TR Y i e i, IR
0.93% , 5 fIHY g FAWL 4b B, JL 5 52 0] 5 i R & Jat
XN 0.63% . AN, FAW2 4b B 52 AT 5 P 0 3 i
e, ik 17.73% , 52 22 R A B E N F3WL,
F3W2 F2W1 fI F2W2,
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RS A R o] i/ ] A A R M AL YR R I
IR A B AR L, RIS AT A
AR TS AT LLE H AN [F] KN Ab 3% 5 52
T 3 A R e o, Hovh SR SC A F 0.7 kg/em” Y
AR FAW2 F3W3 I F2W2 , H 3% 86 kb 3 2 5] ¥4 0
W % v, M FIW3 40 3R 526 7 o I, Ak
0.53 kg/cm’

F5 FEIKAEALEXEEH R X mROZ M
Tab.5 Effects of different irrigation and fertilization

treatments on fruit quality of grape

bR FIEPERETEY AT R CIRGR e T g/
We  BREASB % JFRESE/% FRASE/%  (kgrem?)
FIW1 16.20° 0.85™ 16.23% 0.58"
F1W2 18.20" 0.87% 15.71° 0.60™°
F1W3 17. 104 0. 75 15.07¢" 0.53¢
F1W4 16.20¢ 0.93° 14. 22! 0.58"
F2W1 17. 00 0.75% 17.31% 0. 62
F2W2 19. 64° 0.86" 17. 00 0.71*
F2W3 19. 12 0.93* 15.50"% 0.68"
F2W4 17.28% 0.89* 14. 84" 0. 63
F3W1 19. 11 0. 70" 17.54* 0. 65"
F3W2 17. 60 0.75 17.38" 0.59"
F3W3 18. 77 0. 83" 16. 421 0.73*
F3W4 19.01* 0.86" 15.70° 0.70*
F4W1 14.61" 0.63° 16. 42 0.67"°
F4W2 17. 10" 0. 68 17.56° 0.74*
F4W3 17. 004 0. 75 16. 72" 0.69"
F4W4 18. 50 0.80" 16. 26 0.67"

2.5 AEKEBREMEEREFEHNHIT
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Fig.2  Effects of different irrigation and fertilization treatments on grape yield
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