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Effects of Nitrogen Reduction under Alternate Root-Zone Irrigation
on Grape Growth, Yield and Fruit Quality
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Abstract; The purpose of this study was to discuss the effect on yield and fruit quality of grape by cou-
pling of alternate irrigation method and nitrogen reduction. 4 years old Liaofeng grape ( Vitis vinifera ‘ Li-
aofeng’ ) trees were taken as experimental material. The experiment was conducted with two irrigation
methods; alternate partial root-zone drip irrigation( AI) and conventional irrigation( CI) ,three N applied
rates:no N fertilizer applied( NN ,0 kg/ha N) ,recommended N rate( RN, 100 kg/ha N) and farmer prac-
tice N rate( FN,200 kg/ha N). New shoots growth,redundant growth,leaf photosynthetic characteristics
were observed. The results showed that there was a significant interaction between the irrigation methods
and N applied rates. The new shoot length of CIFN treatment was the highest, which was 11. 9% and
6. 8% higher than that of AIRN and AIFN, respectively. At the same irrigation mode ,the pruning amount
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of new shoots of two N applied treatments was higher than NN treatment ( P<0. 01). The total pruning

amount of AI(average of all N treatments) was significantly decreased by 21. 1% compared to CI. Pn of

AT increased compared to CI,Tr of Al was significantly lower than CI. iWUE of Al increased significant-
ly. And iWUE of AI coupling with RN was highest, which increased by 17. 6% and 34. 0% compared to
CIRN and CIFN. The yield, soluble sugar and V¢ contents increased of Al. And sugar-acid ratio of Al cou-

pling with RN was significantly increased. In conclusion, the synergistic effect of alternate root-zone irriga-

tion and recommended nitrogen rate reduced the redundant growth of grape, created good photosynthetic

characters, and promoted grape yield and quality.
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Fig.1 Effect of different irrigation methods and N applied rates on new shoots length( A) and diameter(B)
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Tab.1 Effect of different irrigation methods and N applied rates on new shoot pruning quantities g/ plant
7 = Jiti K nt: A =T & M
Trrigation method N applied rate Leaf Petiole Stem Tendril Total
CI NN 75.013. 40c 5.47+0.39¢ 19.01+0. 38d 0.27+0.01c 99.75+3. 57¢
RN 105.81+2.05a 7.5920.25a 31.77£0. 35ab 1.24%0. 10a 146.42+1. 78ab
FN 110.98+3. 18a 7.39+0. 34a 36.10+1. 82a 1.37+0.07a 155.84+1.72a
Al NN 58.85+4.26d 3.79+0. 13d 10. 72£0. 53¢ 0.23%0. 03¢ 73.59+4. 82d
RN 79.81+1.90bc 6.04+0. 28bc 24.57+2.13cd 0.87+0.03b 111.28+3. 11c
FN 95.46+4. 26a 7.14%0. 16ab 28.56+0. 32bc 1.18+0. 12ab 132.34+4.78b
5 [ Item B P Y P value of significance test
W1 0.003 47 0.001 7™ 0.001 4™ 0.008 0 0.000 9™
it K N 0.002 0" 0.001 3™ 0.000 1™ 0.000 1 0.000 1™
THE x it UK IXN 0.000 1" 0.000 1" 0.000 1** 0.000 1™ 0.000 1™

VE A P [ 9 ] R 7E 0. 05 K P22 5 B %, F s =

L SRR U 25 00 Bt 3 B

Note ; Different letters in the same column mean significant difference at 0. 05 level,the same below; # and #* respectively indicate that the P value

reaches significant and extremely significant levels.
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Tab.2 Effect of different irrigation methods and N applied rates on yield and fruit quality of grape
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Irrigation method N applied rate Sugar-acid ratio Ve content
(kg/plant) content content

CI NN 3.49+0. 17¢ 15.37+0. 53¢ 0.63+0.014a 24.40+1.36d 4.50+0.02¢
RN 4.14+0.20b 16.63+0.75b 0.54+0.010cd 30.80+1.23b 5.16+0.12b
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FN 4.37+0.01ab 18.29+0.37a 0.53+0. 004d 34.35+1.51a 5.56+0.94a
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