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Table 1 Experiment design

B AR B T K
LR 20 it 53245 P2 N I SRS 7N ]
(P1) (P2) (P3)

M-P1 60% Ep 80% Ep 80% Ep

S-P1 40% Ep 80% Ep 80% Ep

M-P2 80% Ep 60% Ep 80% Ep

S-P2 80% Ep 40% Ep 80% Ep
M-P1+2 60% Ep 60% Ep 80% Ep
S-P1+2 40% Ep 40% Ep 80% Ep

gt 80% Ep 80% Ep 80% Ep

e P Ep NFEHIEE A QR IMKZE KR, mm. M5 S 2 RIRE
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Table 2 Evaporation, precipitation and irrigation during growth period

mm
KB ERE MR SR ARAR
M-Pl  S-Pl M-P2 SP2 M-PI+2  S-P1+2 %}
M2 4 A 14HES A9 HD 171.5 24 94 58 119 121 94 59 122
2009 45 RsEggieg g KM (S H10 HE7 H 10 HD 364.8 9.2 306 308 225 147 222 144 310
sk Ry 7 A1 HE9I A2 /D 264.0 9.6 226 229 228 226 224 227 227
&t 800.3 212 626 595 572 494 540 430 659
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KRB ERE G Cealil B3
M-P1  S-P1  M-P2 S-P2 M-PI+2 S-P1+2 XMW
M54 (4 H 17 HES5 H 15 HD 136.5 9.2 74 44 99 98 73 44 97
2010 4 RSB (5 H1e HR 7 A 10 H) 319.3 12.6 261 261 189 131 187 135 260
RPuR R (7 A1 HE9 A4 HD 317.5 22 271 275 272 275 274 273 274
&t 773.3 24.0 606 580 560 504 534 452 631
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Fig.l1 Soil water potential at 30 cm layer in wetted volume
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RS IR (7 H 10 H)Y B3R AN 45 51k 51 PR R T 45 R 8 4 EE S I K B R T T
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Table 3 Predawn leaf water potential for different irrigation treatments in 2010

MPa
H LA
M-P1 S-P1 M-P2 S-P2 M-P1+2 S-P1+2 pagiy
RLAM IR (5 H 14 HD -0.19b -0.25a -0.08¢c -0.10¢ -0.21b -0.26a -0.09¢
RLRIARIIA (7 H 8 HD -0.09d -0.10d -0.44c¢ -0.61b -0.60b -0.70a 0.11d
WHE T RERR (8 H 13 HD -0.10ab -0.09ab -0.09b -0.10ab -0.11ab -0.12a -0.10ab

e FAT AR NG FREROR P<0.05 FBFETEESR . Mit: M 5 SRR S ERE RH0UK 56 Pl P2 5 P1+2 20 RIS AT 7> 24301
RGN RS S AN M > B R R

2.2 EFEK B N 29.6 15 27.7 em, 435k MR 2R 4

ME 2 R LR, A AR A S S A i o 2 AR KL 91.2% 5 88.5%. HENFILLEIGE I, Bt K
A B o TR S i B R, IR AR EE 2009 4F 5 2010 HPE RN ELRIE], X EAREE 2009 5 2010 4
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Fig.2 Effects of RDI on Shoot growth of fragrant pear tree
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Fig.3 Effects of RDI on Final shoot extension and summer pruning weight of fragrant pear tree
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Fig.4 Effects of RDI on fruit growth of fragrant pear tree in 2010
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Table 4 Effects of RDI on yield and fruit quality of fragrant pear

F At 7= e /thm? SRR em’ A PEIS 2 5y 2% B2 B o» 8% A4 5 #/mmol- 100g™
M-P1 18.88abc 94a 12.3be 8.14b 0.88cd
S-P1 21.52a 100a 12.5b 8.82a 0.94bc
M-P2 21.25ab 99a 12.0c 7.62¢ 1.03a

2009 S-P2 17.01cdg 90a 12.0c 7.88bc 1.00ab
M-P1+2 18.07cef 103a 12.0c 7.97b 0.96ab
S-P1+2 15.77fg 96a 13.1a 8.61a 0.94bc
Xt 18.63bde 98a 11.5d 6.93d 0.83d
M-P1 21.22ab 116a 12.8¢ 8.08a 2.02a
S-P1 23.58a 123a 13.8b 8.05a 1.25d
M-P2 23.35a 121a 13.6b 7.72ab 1.00d
S-P2 19.18bc 117a 14.6a 7.97ab 1.56¢

2010 \pie 20.60b 113a 13.6b 7.71ab 1.20d
S-P1+2 17.17¢ 122a 13.9b 7.99ab 1.63bc
Xt 19.78b 114a 13.6b 7.63b 1.81ab

TE: WP AR NG FREORIZEN P<0.05 W25 .
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ARG I T 15.5%5 19.2%, 3 HI5 4 B db B
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[ et N o s

52 MNMERKB B, 1R RS AR M-P2 (177 5 L) R
HWINT 14.0% (2009) 5 18.0% (2010) , M= JE {5 Ak
P S-P2 17 & L X R8N T 8.7%(2009)5 3.1%(2010).
IR IRERY, B 2 MEKIEL, AR LS RS E
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3 @RS

1) 40053 243K L 3EIK 53 5 R T A A i 2 2K )
BB FRAK . A 2R T A, B me
KR LEA R T 15.1%~23.5%, B 258158 LRI
NT 17.5%~35.3%.

2) FALYIEIES . R A T R AT LA e, $Ee
FEK R AR . 2009 455 2010 4, 40 43241 1 = 1A
R, A3 IBEEE 15.5%F0 19.2%, Ti7K 9.7%H1 8.1%. F
SLGAGRE KIAR P EE I 77, 2l 14.0% 0 18.0%, Ti7K
13.2%F1 11.3%. FLSL40 M0 3 2400 S R LG M K e K =
HFEIE 0% IR ARBE, 7K 34.7%F1 28.4%, {H/ =i
BT 15.4%8113.2%.

30 Y VRN R ZR ) A AL SRS i B S R R S A
BB E .

IR ) 2 RO 5 B RERE I BE, DL R 5 R
) PR IR ) B AL A KW s ik A7 g — 2D

(& £ x #
[1] Liu B, Zhao W, Chang X, et al. Water requirements and
stability of oasis ecosystem in arid region, China[J].
Environmental Earth Sciences, 2010, 59(6): 1235—1244.

(2]

[4]

[5]

[6]

[7]

(8]

(9]

[10]

[12]

[14]

ShB, AR, N 2R R B B AL A e FREBIAR - ) 50 ) SR
W, ZcflE#, 2010, 38(19): 10314—10315, 10337.
Ma Qiong, Li Ying. Industrialization development of Korla
fragrant pear in Bayingolin Mongo Autonomous
Prefecture[J]. Journal of Anhui Agricultural Science, 2010,
38(19): 10314 —10315, 10337. (in Chinese with English
abstract)

Chalmers D J, Van Den Ende B. Productivity of peach trees
factors affecting dry weight distribution during tree growth[J].
Annals of Botany, 1975, 39(3): 423 —432.

Peter D. Mitchell, lan Goodwin. Micro-irrigation of vines and
fruit trees[M]. AGMEDIA Press, Victoria, Australia. 1996, 198.
PR, AOUK, A, SR RS BE AT T
S R T HE (R K R FT ], AR TREA4R, 2001,
17(5): 43—47.

Huang Xingfa, Li Guangyong, Wang Xiaowei, et al. Water
use of micro-sprinkler irrigated apple trees under full
irrigation and regulated deficit irrigation[J]. Transactions of
the Chinese Society of Agricultural Engineering
(Transactions of the CSAE), 2001, 17(5): 43 —47. (in
Chinese with English abstract)

Chalmers D J, Burge G, Jerie P H, et al. The mechanism of
regulation of ‘Bartlett’ pear fruit and vegetative growth by
irrigation withholding and regulated deficit irrigation[J].
Journal of the American Society for Horticultural Science,
1986, 111(6): 904—907.

Mitchell P D, Chalmers D J, Jerie P H, et al. The use of initial
withholding of irrigation and tree spacing to enhance the
effect of regulated deficit irrigation on pear trees[J]. Journal
of the American Society for Horticultural Science, 1986,
111(5): 858—861.

Marsal J, Mata M, Arbonés A, et al. Regulated deficit irrigation
and rectification of irrigation scheduling in young pear trees: an
evaluation based on vegetative and productive response[J].
European Journal of Agronomy, 2002, 17(2): 111—122.

Cuevas J, Caiiete M L, Pinillos V, et al. Optimal dates for
regulated deficit irrigation in ‘Algerie’ loquat (Eriobotrya
japonica Lindl.)) cultivated in Southeast Spain[J].
Agricultural Water Management, 2007, 89(1—2): 131 —136.
Spreer W, Ongprasert S, Hegele M, et al. Yield and fruit
development in mango (Mangifera indica L. cv. Chok Anan)
under different irrigation regimes[J]. Agricultural Water
Management, 2009, 96(4): 574 —584.

Romero P, Botia P, Garcia F. Effects of regulated deficit irrigation
under subsurface drip irrigation conditions on water relations of
mature almond trees[J]. Plant and Soil, 2004, 260(1—2): 155—
168.

A, W, E/ME, SR R KB RERERT B B
AERFIFE R[], Aok TR, 1991, 7(5): 63—69.
Lei Tingwu, Zeng Dechao, Wang Xiaowei, et al.
Experimental investigation on the influence of RDI on peach
tree and fruit growth[J]. Transactions of the Chinese Society
of Agricultural Engineering (Transactions of the CSAE),
1991, 7(5): 63—69. (in Chinese with English abstract)
Garcia-Tejero I, Jiménez-Bocanegra J A, Martinez G, et al.
Positive impact of regulated deficit irrigation on yield and
fruit quality in a commercial citrus orchard [Citrus sinensis
(L.) Osbeck, cv. salustiano] [J]. Agricultural Water
Management, 2010, 97(5): 614—622.

Acevedo-Opazo C, Ortega-Farias S, Fuentes S. Effects of
grapevine (Vitis vinifera L.) water status on water consumption,



124

Ak TREZAAR

2012

[15]

vegetative growth and grape quality: An irrigation scheduling
application to achieve regulated deficit irrigation[J]. Agricultural
Water Management, 2010, 97(7): 956—964.

I, RS, DR, A R = ALK I
R AU RIS, A TREAR, 2006, 22(1): 37—43.
Ma Fusheng, Kang Shaozhong, Wang Mixia, et al. Effect of
regulated deficit irrigation on water use efficiency and fruit
quality of pear-jujube tree in greenhouse[J]. Transactions of
the Chinese Society of Agricultural Engineering
(Transactions of the CSAE), 2006, 22(1): 37 —43. (in
Chinese with English abstract)

IREY, 5KE, ASLAsR. AR I & g wr ).
B AR, 2001, 38(5): 247—248.

He Tianming, Zhang Qi, Zou Yiqiang. Anatomical studied of
fragrant pear fruit in early growth stage[J]. Xinjiang
Agricultural Sciences, 2001, 38(5): 247—248. (in Chinese
with English abstract)

WA, PR, PR, A REBURE R KR
RO IM]. dbxt: hEAR R, 2001 31—33.

[20]

[22]

[23]

Society for Horticultural Science, 1993, 118(5): 580—586.
Caspari H W, Behboudian M H, Chalmers D J. Water use,
growth, and fruit yield of ‘Hosui’ Asian pears under deficit
irrigation[J]. Journal of the American Society for
Horticultural Science, 1994, 119(3): 383 —388.

Mitchell P D, Jerie P H, Chalmers D J. The effects of
regulated water deficits on pear tree growth, flowering, fruit
growth, and yield[J]. Journal of the American Society for
Horticultural Science, 1984, 109(5): 604—606.

Bt AR E S BRI SIS TN 7K S e SRR
SRS ST KHERRLT). A BEAAIE R, 1993, 29(1): 10—16.
Li Shaohua. The response of sensitive periods of fruit tree
growth, yield and quality to water stress and water saving
irrigation[J]. Plant Physiology Communications, 1993, 29(1):
10—16. (in Chinese with English abstract)

Li S H, Huguet J G, Schoch P G, et al. Response of peach tree
growth and cropping to soil water deficit at various phenological
stages of fruit development[J]. Journal of the American Society
for Horticultural Science, 1989, 64(5): 541 —552.

Giulivo C, Xiloyannis C. Liirrigazione in Ortofrutticoltura.
Banca Popolare, Verona, Italy. 1988.

Mpelasoka B S, Behboudian M H, Green S R. Water use,
yield and fruit quality of lysimeter-grown apple trees:
responses to deficit irrigation and to crop load[J]. Irrigation
Science, 2001, 20(3): 107—113.

Marsal J, Rapoport H F, Manrique T, et al. Pear fruit growth
under regulated deficit irrigation in container-grown trees[J].
Scientia Horticulture, 2000, 85(4): 243 —259.

Girona J, Mata M, Goldhamer D A, et al. Patterns of soil and
tree water status and leaf functioning during regulated deficit
irrigation scheduling in peach[J]. Journal of the American

Impact of regulated deficit irrigation on growth and fruit yield of mature
fragrant pear trees under trickle irrigation

Wu Yang®, Wang Wei*”¥, Lei Tingwu'~, Huang Xingfa®, Zhao zhi', Ma Yingjie*
(1. College of Hydraulic and Civil Engineering, China Agricultural University, Beijing 100083, China, 2. College of Engineering, China
Agricultural University, Beijing 100083, China; 3. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau,
Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 4. College

of Water Conservancy and Civil Engineering, Xinjiang Agricultural University , Urumgqi 830052, China)

Abstract: Regulated Deficit Irrigation (RDI) is known to have higher water use efficiency, and higher fruit yield with
better quality. Field experiments were conducted during 2009 and 2010 in Korla city, Xinjiang autonomous region, to
investigate the effects of RDI applied in different growth stages and with different levels of water deficit on vegetative,
fruit growth and yield of mature fragrant pear trees of 24 years old. The experimental treatments involved moderate and
severe water deficit, in either the cell division period or in the slow fruit growth period or in both periods. Trickle
irrigation, with 2 driplines, one on each side of the trees was adopted. The moderate RDI used 60% and the severe used
40% replacement of US Class A pan evaporation, respectively. Irrigation amount during non-deficit stages was the same
as in the control treatment. The control treatment was irrigated at 80% of pan evaporation during the whole growth
season and all treatments were irrigated weekly. The results showed that the water deficit applied during both cell
division and/or slow fruit enlargement stage inhibited the vegetative growth. Compared with the control, the summer
pruning of the RDI treatments was reduced by 8.4%-43.2%. In both years, as compared with the control, the severe
water deficit irrigation during cell division stage significantly increased yield by 15.5%-19.2%, and reduced the
irrigation water by 9.7%-8.1%. The yield of moderated water deficit irrigation in slow fruit enlargement stage was
increased by 14.0%-18.0%, and the irrigation water was reduced by 13.2%-11.3%. The yield of severe water deficit
irrigation during both cell division and slow fruit enlargement stages was decreased by 15.4%-13.2%, and the irrigation
water reduced by 34.7%-28.4%. Fruit quality had no significant differences among the treatments. The results are
meaningful to guide the irrigation management of mature Korla fragrant pear trees.

Key words: irrigation, soil moisture, quality control, regulated deficit, water use efficiency, vegetative growth, fruit
growth



