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Response of greenhouse nectarine growth and yield to water deficit under
drip irrigation in Windy-Sandy Area in Northern Shaanxi

ZHANG Peng, CAO Hongxia, ZHANG Jiankai, HU Xiaotao
(The Key Laboratory of Agricultural Soil and Water Engineering in Arid Areas Subordinated to the
Ministry of Education, Northwest A&F University, Yangling, Shaanxi, 712100, China)

Abstract: To examine the adaptability of drip irrigation under different water treatments to greenhouse nectar-
ine in Windy-Sandy Area of Northern Shaanxi is helpful to provide an approach and basis for irrigation schedule
meeting the requirement of water saving and yield increasing under drought and water shortage environment. The
field experiment included four treatments, three drip irrigation treatments (W1, W2, and W3) and local surface
flooding treatment (CK). When the soil moisture content of any treatment reached 50% of the irrigation water limit,
uniform irrigation event began, the upper limits of irrigation were respectively 90%60,(W1), 75%6,(W2) , and
60%0,( W3) . After the pre-experiment in 2017 ,shoot growth, stem maximum daily shrinkage (MDS) , fruit diame-
ter, leaf chlorophyll relative content (SPAD) , yield and water production efficiency of nectarine trees etc. were re-
corded toexplore the effects of different water treatments in 2018. Results showed that shoot growth was positively
correlated with drip irrigation amount ;the MDS mean values of different growth periods showed significantly different
at different treatments ( P<0.05) ; the SPAD value of leaves varied significantly during the second fruit expansion
period and fruit harvest period, W2 owned higher SPAD value during the whole fruit growth period ,moderate water

deficit improved the photosynthesis at the critical stage of fruit growth. For fruit growth, the transverse diameter and
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seam diameter of CK were separately 44.3 and 46.0 cm at the fruit harvest period when the W2 reached 53.3 and
55.9c¢m; the fruit numbers of W1 and W3 were 20.8% and 5.7% higher than that of the W2 of 49.3 | respectively,
while CK owned the lowest value of 40.7; W2’ s mean fruit weight was 106.39 g that was significantly higher than

that of other treatments.The effect of severe water stress on yield reduction was significant ,the yield of W1,W2, and
W3 was 24 446.8, 23 303.7 kg - hm™' and 20 777.2 kg « hm™" | respectively,but it was only 15 845.3 kg + hm™' of
CK; the WUE of W1, W2, and W3 was 188%, 299%, and 614.4% of CK, respectively. For the continuous defi-

cit irrigation, the treatment W2 with no evident yield reduction could maintain better photosynthesis in the critical

period of nectarine and increased fruit weight and WUE.

Keywords: nectarine in greenhouse; drip irrigation; water deficit; water use efficiency; fruit yield; fruit

growth; SPAD
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Fig.2 Irrigation time and quantity for different water treatments
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among treatments at 0.05 level. The same below.
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. . Ll Fig.3  Shoot growth under different water treatments
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Fig.4 Changes of MDS in different growth stages under different water treatments
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Table 1 The maximum, minimum and mean values of daily maximum stem shrinkage for
nectarine under different water treatments at growth periods
o UGN o I —_
T s T D s LA ¥ N S Gl s R R
Crowth st Treatment  Maxi al Occurrence Mini al Occurrence Mean val cv
TOW stage reatment aximum value tin]e( DOY) mimum value tin‘le( DOY) ean value
W1 66.0 74 14.1 77 40.4a 0.3722
B GE w2 83.1 73 5.4 71 51.2a 0.4886
7 w3 61.7 73 14.8 71 43.1a 0.3254
CK — — — — — —
W1 124.2 93 10.9 78 69.7a 0.4103
w2 140.3 83 11.6 78 63.3 0.4149
1E3) FL ¢
w3 96.7 88 12.9 78 59.3a 0.4213
CK 25.3 91 0.4 78 10.4b 0.8659
Wi 295.1 118 42.3 95 138.5a 0.4484
w2 125.5 118 13.9 114 70.0b 0.3750
R EF
RELERIH W3 193.6 118 16.9 97 87.3bc 0.5037
CK 148.7 118 1.5 114 51.6¢ 0.8193
Wi 388.7 135 32.4 141 230.2a 0.6221
w2 134.8 139 13.9 140 67.7b 0.4687
A% PH
e w3 253.3 139 1.5 131 101.6b 0.8143
CK 220.7 139 1.3 131 68.2b 0.9588
Wi 289.7 156 55.9 160 196.5a 0.3162
Hasg w2 108.2 156 28.6 146 67.5d 0.3451
R SE w3 232.8 159 71.7 142 147.4b 0.2729
CK 185.3 159 17.0 160 105.1¢ 0.3937
Wi 339.7 165 132.1 162 239.6a 0.3439
R3] w2 128.7 165 78.9 161 102.6b 0.1695
FH w3 192.9 166 114.7 162 158.8b 0.2093
CK 143.5 166 64.2 162 115.6b 0.3266
TE AN TR R 25 B B R AL BRI ) Ve 22 5 (P<0.05) , “—" RN,
Note: Different lowercase letters indicate significant difference among treatments of fruit growth stage at 0.05 level. “—" indicate default value.
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Fig.6  Variation of fruit diameter in growing period
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Table 2  Effects of different water treatments on yield, water

production efficiency and fruit parameters

pegy TR M Rk KA

Qb . Fruit number K Fruit SR WUE
Yield Fruit . 2
Treatment (kg - hm ™) per weicht/ moisture  / (kg + hm
g m tree e s content/ % - mm”! )
W1 24446.8a 59.6a 92.34h 89.0a 65.36¢
w2 23303.7ab  49.3b 106.39a 89.7a 103.95b
W3 20777.2b 52.2ab 89.70b 90.7a 213.58a
CK 15845.3¢ 40.7¢ 87.76¢ 89.6a 34.76d

30w

PR B8R AR KR MDS #9728 4k B e 7 A [+]
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