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Response of pear jujube trees on fruit development period to different soil water

potential levels
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Abstract: Pear jujube ( Ziziphus jujuba Mill. grafted on wild jujube) is widely cultivated in the Loess Plateau region of
China. However, pear jujube culture has been constrained by the wasteful use of limited water supplies that characterizes
traditional irrigation, which has restricted the development of local agriculture. Thus, there is a need to develop new
irrigation scheduling techniques that optimize water use. This paper aimed to determine a suitable soil water potential
measure based on pear jujube tree responses to different soil water potentials during the fruit development period in the
Loess Plateau. Fruit development is divided into two periods, i. e., the slow-growing fruit stage, where the main fruit
process is cell differentiation, and the fast-growing fruit stage, when the cells expand. Four soil water potential levels were
tested with four-year-old pear jujube trees. It was found that the maximum daily trunk diameter increased slowly during the
slow-growing fruit stage while high soil water potential decreased the proportion of fruit abscission. The fruit abscission rate
decreased significantly when the soil water potential was higher than -84 kPa. The maximum daily trunk diameter and
relative leaf water content indicated the pear jujube water content during the fast-growing fruit stage. Thus, higher soil water
potential resulted in a greater maximum daily trunk diameter and increased relative leaf water content. Furthermore, the

percentage of fruit abscission was negative, i.e. , fruit set number exceeded fruit abscission, when the soil water potential
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varied in the range of =41 kPa to =51 kPa during the fast-growing fruit stage. Fruit setting occurred in treatments where the
soil water potential was higher than —84 kPa, whereas trees did not set fruit after receiving full irrigation that produced a
soil water potential of =461 kPa in early experiments. However, fruit that set during the fast-growing fruit stage were always
small because they had less time to grow. Thus, the single fruit weight with a full irrigation treatment was lower than other
treatments. The soil water potential was similar to the control treatment after drought stress ( —461 kPa), but leaf
photosynthetic function and chlorophyll content were affected, i. e. , the leaf photosynthetic function was decreased and the
chlorophyll content was the lowest among all treatments. The low chlorophyll content decreased the leaf photosynthetic
function. We found that mild controlling the soil water content could increase the single fruit weight with no effect on
production. This study showed that a suitable soil water potential during the fruit development period was —41 kPa to -84
kPa, because this treatment increased the leaf water use efficiency and the single fruit weight, which compensated for the

lower number of fruit.

Key Words: soil water potential ; fruit development period; pear jujube; water use efficiency; fruit abscission rate
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Fig.1 Dynamic trend of soil water potential in different treatments on fruit development period of pear-jujube
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Table 1 Irrigation amount and soil water potential on fruit development period for treatments

RGN A K] SRS A K] SRR
e Low-growing fruit stage Fast-growing fruit stage Fruit development period
e AR A O Akt Ok A
Soil water potential ~ Irrigation amount Soil water potential ~ Irrigation amount Soil water potential Irrigation amount
/kPa /mm /kPa /mm /kPa /mm
T1 —-44.5a 59.3 -45.8a 59.3 -45.3a 118.6
T2 -54.8ab 56.4 —-62.2ab 56.4 -59.7ab 112.8
T3 —84.0be 71.2 =76.7be 35.6 =79.2be 106. 8
T4 -114. 3¢ 148.4 —65. 8abc 0 -80. 6abc 148.4

[7)— B AN [ ) 5 B FeR b B 2 AV AF 7 351 22 57 (P<0. 05)
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Fig.2 Index of structure of jujube tree’'s trunk diameter
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Table 2 Effects of treatments on some physiological indexes of jujube trees on fast—growing fruit stage

e ”fﬁ*ﬁﬁ/ﬁ?ﬂ(i i A i%ﬁ'ﬁ‘%iﬁﬁf [ ( iﬂﬁﬁz t 7J<67\/F'JJ-H§:5Z%
Treatment Leaf relative water Chlorophyll content Net photosynlhe_t;c r(_lte Tmnsplmtlon;‘ite_l Water use e_fflcw_ncy
content/ % /(pmol CO, *m™?+s7") /(mmol H,0-m™-s7") /(mol-m™2+s7")
T1 92.7a 24.1a 18.6a 5.4a 3.45
T2 91.9b 24.8a 17.8b 4.7b 3.76
T3 89.4c 25.5b 15.41c 4.6b 3.33
T4 91.2b 22.9¢ 16.0c 4.9ab 3.25

[F)— B A [7] Fr) St Fe s b 3 22 177 i 35 1 22 5+ (P<0..05)
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Fig.3 Dynamic trend of fruit number in different treatments
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Table 3 Effects of treatments on the development of fruits of jujube trees

5L Fruit abscission rate/% i 8y =y
A S 2N e K S . RIHE Sin, liruit weight Pro,:uﬁion
Treatment RIGE AR R AR Fruit number Sing &
Low-growing fruit stage Fast-growing fruit stage /g /8
T1 32.8a -2.2a 190a 21.3a 4051. 180a
T2 36.3a 23.9b 143b 28.8b 4118.400a
T3 70.9b 13. 1c 97¢ 29.2b 2834.146b
T4 16.5¢ 18.4c 115d 29.1b 3232.248h

) — B AN [ ) Sk F s Ab B 22 177 i 351 22 5+ (P<0..05)

3 #ig5itie
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FAERG 5, BRI TS AR AR R R K B  MXTD A KR 3 5 Egea 2517
AT I AT 25 S — 30, ARSEER AR 45 Rl BB, FE R L8 AR K, ZE HAR WA K 2 A KB, X
AT AE R i T I SRS A A K FEZER A LA R A R 2 T KB 8 SR I, SRR N R A7 T AR BB, S8
IR ERAERKENE, Rk AR s A 8 A K B B ST AR AR B B, Rk o b PR s AL A 2R
FFEARRAER , A SCHIRFSTZE SR8 2 B A A X /K Bt BB S BB 7K AR L, 5 Hewint '™ 92518 —5L,

R AR, L OKATE-41—-84 kPa JuFIIE ST, M A7k o3 HRCR S i, 12 - K B 7E-61—
—135 kPa yu [ g, it B 7K o3 R SRR, 3 156 B RS S S bt A K B A 3 B /K 4377 B & 1 i 7 oK
Ay R, B 5 BRER AR T /KRR X 5 D am R 2 I se 45 3R — 3, AR rmiEgE >0 R IfE YK
S E K R R A HREWK R, X TR A X RO BRI T 245 AL R I, K It 5 2 K BB R AL A
FFEE R RS R , (HIRAR ST IR 45 SR R 0 A SR S0 A K+ HOK IR = -461 kPa K5, i ok
EINREARSIKIZ , 13X 0] GBS T 7K 40 W36 fhy i B8 AR5 52 () Bk 1) AS ) i A, 17 ELAS B2 56 8 T4 Ak BRI ) i
SRZARN i T AN B 16 P R A 2R AL A ) K IR Z - 461 kPa S5, B Bt
FIZER R DA IhRE, MR SRR TSR 4 R R, IS KB — @R E KR,
B SHNBEMK S B IE 7 7K,

FUARAE 25 A AR A b A YAE M AR TFAE RS R i S 2R A, Rt
ARAEIR K . Ko FE 0], 5 B S AW A= i HASRE AL SR, ASHIF 5% B AF 5% 405 2R 3R W AR SR S pe i A K
A T1 T2 AbBEYAA R SE RGN B S, 1 T3 AL BREA LR SR M B S, X U AE SRS A K, 4
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