hEARSRAR 2012424 3 208 B4
Chinese Journal of Eco-Agriculture, Apr. 2012, 20(4): 454-458

DOI: 10.3724/SP.J.1011.2012.00454

1 28 T 40 31 B8] 3K 5 g i oz
BT VEATRLST gk

(1. HEFEEBKFEOK ERFFITENT B 712100; 2. hEFRERAT AR JEE 100049;
3. PHIERMBHER K 5@ F TR Bk 712100)

W ARRRE 4 L RE(Ziziphus jujuba MilL) N RIE T EL, 17 E-31~-51 kPa. —41~-84 kPa. —59~—132
kPa f1-161 kPa(AHEME )4 KK, EAEZHEMEBN. EFRERKSEMEKE, O TR LA FIF
TEHIS IR A R R . 25 BRI DAEZLERE 2, 1K A FE—41~-84 kPa Y5 BB, ZHAH &R AR
BN, EFREKSEEEKRER, 2ZNBEEEMN LIEKEEE, HFohET M LKA TEEN
—41~-132 kPa. FLRBFLFIIE UK T AR S0, HRTE T EFREKE, AT EFREKEREE
KA L] o 2)7E BLARFF AR, LK 34306 B A—54~—78 kPa I, ZE A H B ARG &R/, BRERE, RHIFTE
W& B LK AR, KA N-T79~—114 kPa B AL R . FFACHIRE K S5 BT BB R m A R,
3) -k A v O AR A AL R E R A K AR AR R AR IR, (KB AR R E AR, KA G T
EHEAAK HIEFKRE, ZURHFILTREK, BRMEWRIA 2T FEM . HE ST, Ak
W, PR AR R R A R TR

KW B (Ziziphus jujuba Mill)  THOKH KT AN ZEAMENH BERAK AHEAK
525 S665.1; S275 SCHRFRIRAD: A S 1671-3990(2012)04-0454-05

Response of pear-jujube to different soil water potentials during
budding and flowering stages

HAN Li-Xin!?, WANG You-Ke!*, ZHANG Lin-Lin'?

(1. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100,
China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Water Resources and
Architectural Engineering, Northwest A&F University, Yangling 712100, China)

Abstract  Pear-jujube is widely cultivated in the Loess Plateau Region (LPR) of China where it is used to reforest farmlands.
Pear-jujube culture was previously constrained by wasteful use of limited water resources that characterized traditional irrigation,
restricting local agricultural development. It was therefore vital to study water demand at different growth stages of pear-jujube. This
paper discussed the response of 4-year-old pear-jujube trees to different soil water potentials. Both vegetative and reproductive
growth processes were studied in commercial pear-jujube orchards in Mengcha Village of Mizhi County, Shaanxi Province. Four
levels of soil water potentials [-31~—51 kPa, —41~—84 kPa, —59~—132 kPa and —161 kPa (no irrigation treatment)] were set up to
determine suitable soil water potentials at budding and flowering stages of pear-jujube. While soil water potential was measured
using the equilibrium tensiometer (EQ15), trunk diameter fluctuation was measured using the linear variable displacement
transformers (LVDT). The results showed that in different soil water potentials, trunk diameter fluctuation and vegetative and
reproductive growths among treatments were significantly different (P < 0.05). During the budding stage, suitable soil water potential
was in the range of —41~—84 kPa, in which pear-jujube vegetative and reductive growths were flourished with the least maximum
daily shrinkage (MDS) among the treatments. However, the suitable soil water potential for pear-jujube flower bud differentiation
was in the range of —41~—132 kPa. Although mild water stress did not adversely affect flower bud differentiation during budding
stage, vegetative growth dropped and vegetative-reproductive growth relationship optimized. As at soil water potential range of
—54~-78 kPa during flowering stage, MDS dropped to lowest point while fruit setting percent was highest. The most suitable soil

water potential at pear-jujube flowering stage was therefore in the range of —54~—78 kPa. Also the most suitable soil water potential
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for pear-jujube fruit setting was in the range of —79~—114 kPa, in which fruit setting percent was highest. Hence at flowering stage,

mild water stress increased fruit setting. At budding and flowering stages, water-logging and severe water-stress limited vegetative

and reproductive growths and reduced fruit setting percent. However, water-logging enhanced trunk growth and severe water-stress

retarded trunk growth. Furthermore, no real need of irrigating pear-jujube at budding stage was noted during normal years. This was

because precipitation was enough for sprouting, lamina opening and flower bud development. However, precipitation alone was not

enough at pear-jujube flowering stage during normal years.
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Fig. 1 Dynamic variation of soil water potential under different
treatments in budding and flowering period of pear-jujube [ I :

+3EK#+ Soil water potential (kPa)

shoot stage; II : flowering stage; Sig. (* ) stands for significant
differences between T2 and T3 (P < 0.05) in soil water potential;
The same below]
T1: 3K S AR ERAE-31~-51 kPa(90%~75% M 8] 3 7K & ); T2:
398 K 3 R 35 7E —41~—84 kPa(80%~60% H ] 355 /K &); T3: 3K 3
TRIFAE-59~—132 kPa(70%~55% M (A FF /K ) T4: AHEOK, AT £
K N-161 kPa(50% H 8] #57K & ). I [A) . T1 stands for the treatment
of soil water potential in the range of —31~-51 kPa (90%~75% field
moisture capacity); T2 stands for the treatment of soil water potential in
the range of —41~-84 kPa (80%~60% field moisture capacity); T3
stands for the treatment of soil water potential in the range of —59~-132
kPa (70%~55% field moisture capacity); T4 is the treatment of
non-irrigation and the initial soil water potential is =161 kPa (50% field
moisture capacity). The same below.
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Fig. 2 Dynamic variation of maximum daily trunk diameter (a) and maximum daily shrinkage (b) under different water potential
treatments in budding and flowering period of pear-jujube
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Table 1
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Effects of different soil water potential treatments on growth indexes of trunk diameter of pear-jujube in budding and

flowering period

EK Growth stage Je#br Index T1 T2 T3 T4

e MXTD 2828.39a 1967.62b 989.46¢ 1401.50d
Budding stage DGIMDS 35.27a 47.26b 2291c 20.670d
ﬂ{%ﬁﬁ MXTD 1840.92a 1389.38b 1268.67b 965.93¢
Flowering stage DGIMDS 38.36a 51.43b 26.48¢ 24.88d

MXTD: ZHAZHEKRME; DG: A A KE, MDS: 2R AR H B i FAT AN A 57 B R AL B W) 22 3t 1 3% (P<0.05). MXTD is
maximum daily trunk diameter, DG is trunk daily growth, and MDS is maximum daily shrinkage. Different small letters in the same line represent

significant difference among treatments (P < 0.05).
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Table 2 Effects of different soil water potential treatments on morphology indexes of pear-jujube in budding and flowing period

EBHRAEKE Vegetative growth

‘B K & Reproductive growth

e T K B e —_— A [P
Treatment  ecafarea Bearing branchlet length Number of bearing Number o fﬂrower bud Number of fruit Fruit setting percent
(cm?) (cm) branchlet (%)
T1 9.79a 9.78a 246.50a 6 443a 234ab 3.63
T2 10.89b 13.10b 250.00a 7981b 360b 4.52
T3 9.70a 7.97c 251.67a 7 706b 604c 7.83
T4 9.18a 10.85a 193.00b 4 837¢c 176a 3.63

[RIZVA R 7 BE RN Ab 3 2 18] 22 53 2. 3% (P <0.05) . Different letters in the same column represent significant difference among treatments (P < 0.05).
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