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to regulate water use efficiency of apple and to optimize the management methods of water saving, high
yield, and income-increase in Weibei apple producing area. [ Methods] The eight-year-old ¢ Yanfu 3/T337’
apple tree was selected from the experimental station of Xi’an Fruit Friend Association located at Tiefu
town in the Qian County of Xianyang City, Shaanxi Province. Two irrigation levels were arranged: full ir-
rigation (relative water content after irrigation was 75%) and slight deficit irrigation (relative water con-
tent after irrigation was 50% ). There were four irrigation modes: Full irrigation at both fruit growing and
expanding stages (CK), light deficit irrigation at both fruit growing and expanding stages (W1), light def-
icit irrigation at fruit growing and full irrigation at expanding stages (W2), and full irrigation at fruit
growing and light deficit irrigation at expanding stages (W3). In order to determine the best deficit irriga-
tion method, spring shoot growth index, fruit quality index, and fruit yield index were determined, and
water use efficiency, irrigation water use efficiency, and fruit comprehensive evaluation satisfaction were
calculated. [Results] (1) There were no significant differences in shoot length and leaf chlorophyll relative
content (SPAD) among different irrigation modes, but the diameter of spring shoot was decreased signifi-
cantly under deficit irrigation. (2) Compared with CK, the single fruit mass was significantly reduced by
10. 3% under W1 treatment, the titrable acid content of fruit was significantly reduced by 14. 7% under
W2 treatment, and the fruit shape index and soluble solid content were not changed under the three water
deficit treatments. (3) W1 treatment significantly increased the peel yellow value 6, and W2 treatment
significantly increased the peel color saturation C~ , but deficit treatment had no effect on the peel bright-
(4) Compared with CK, fruit yield was decreased by 13. 4% -

24. 7% under each treatment, but only W1 treatment reached a significant level. The fruit tree water use

ness value L * and red green value a .

efficiency was increased in different degrees in each treatment, but only W1 treatment was significantly in-
creased by 38.0%. There was no significant difference in water consumption and water use efficiency of
fruit trees under each treatment. The satisfaction of fruit comprehensive evaluation was W2>CK> W3
(W1). [Conclusion] The comprehensive evaluation satisfaction of apples in Weibei area of Shaanxi Prov-
ince was the highest under mild deficit in growth period and full irrigation in expansion period (W2).
There was no significant change in fruit yield and single fruit mass, but fruit quality was better and water
use efficiency of fruit trees was higher.

Key words fruit growth stage; water deficit; apple; quality; water use efficiency
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Table 1  Effective precipitation distribution during fruit growth of apple
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S KW Fruit expanding period 7 A#1E 8 HJK Early July-Late August 5 151.2
PRS2 I Fruit maturing period 9 H#¥IE 10 HJE Early September-Late October 12 354.4
44 F W Whole fruit growth season 5 H¥IE 10 AJE Early May-Late October 21 613.5
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different water control
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IR g e A .
Treatments f ; ; Bt
Fruit growth Fruit expanding Total
period period ota

CK 300 250 550
w1 150 150 300
W2 150 250 400
W3 300 150 450
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Different lowercase letters in the same stage indicate significant difference among treatments at 0. 05 level (P<Z0.05).
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Spring shoot growth and SPAD under water deficiency irrigation at different fruit growth periods
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Table 3

Apple fruit quality under water deficiency irrigation at different fruit growth periods

T

b5 EF'%EEE %J“.‘Hﬁ"éﬂl W) o ﬂ‘/ﬁﬁ%ﬁ& S 4 B Fruit surface chroma
T . Single fruit Fruit shape . SRTEP Titratable
reatments o/ ind Soluble solids idity/ % . . ; .
mass/g index content/ acidity/ % L a A I

CK 213.86421.47 a  0.85740. 04a 11.840. 60a 0.3440.05a 52.63+2.48ab 33.754+1.95ab  14.44+1.27b 62.2441.58b
W1 191.81416.95 b  0.86+0. 04a 12.440.32a  0.30£0.03ab  51.1042.10b 33.43+2.63ab 15.97+1.0la 63.20+0.63ab
w2 205.72+16.90ab  0.8740.04a 12.54+1.38a  0.294+0.03b  53.73%+2.31a 31.88+2.11b 13.96+0.90b  64.07+1.61a
W3 199.054+14. 16ab  0.84=+0. 04a 12.7+1.43a 0.327+0.05ab  50.78+2.09b 34.33+2.09a 14.3640.71b 63.0141.11ab

T W B R[] /NG 5 3% 7R A B R] £E 0. 05 /K 22 57 18 35 (P <0, 05) .

R

Note: Different lowercase letters in the same column indicate significant difference among treatments at 0. 05 level (P<C0.05). The same as below.
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Table 4 Yield and water use efficiency of apple under water deficiency irrigation at different fruit growth periods
Ab 3 RS FEK i K43 F) &R TR 7K AIOR
Treatments Fruit yield/(t/hm®) Cpp/mm Ryue/[ (kg/(hm* « mm) ] Riwue/ (kg/m®)

CK 60. 3544, 88a 493.19+0.51a 122.3649.93a 109. 72+38. 88b

W1 45.43+6.89b 467.41%1. 16a 92.77+14.92a 151. 44422, 96a

w2 52.234+4. 44ab 479.54+1.05a 108.9149. 08a 130.58=+11. 11ab

W3 49,8745, 92ab 481.07+1.52a 103.69412. 66a 110.81413.17b

x5 AEHBAKSSTHRERTERARMAIFALEZSGTFNER
Table 5 Comprehensive evaluation of fruit quality and water use efficiency under different water deficiency irrigation
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CK 1. 00 0.31 0. 00 0.25 1. 00 1. 00 1. 00 0. 00 0.61 2
w1 0. 00 0. 85 0.67 0. 00 0.13 0. 00 0. 00 1. 00 0.32 3
W2 0.63 1.00 0. 82 0.95 0. 87 0.46 0.47 0. 50 0. 69 1
W3 0. 33 0. 00 1. 00 1. 00 0. 00 0. 30 0. 26 0.03 0.32 3
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