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1 MR575E

1.1 RIS XA

TR T 2016 44— 11 H 7637 5850 50 75 b X 8RO K 22 52 36 e Mk 47 (ZR 28 80°147, db 4 41°16") . 1%
X T 4 2R Rt MR IR Ay T T AU, BRI B R . 2 T A K BH S 2R 544.115~590.156 kJ/em’,
ARS8 H RN R A 2 855~2 967 h, T Wik 205~219 d, £ 4V [ /K & N 74.4 mm, £ 47 5505
11.2 °C, ZHPIE MR N3 950 'Co HIEFHL 1 )Z(0~50 cm) DM IE - E, FJZ(50~100 cm) LL4H
WX TR SN 1.39 glem®, HHFKE R 27 % RIS K ED o H R /KRR T 10 m.
1.2 R

PEAAEL N 5 a KA ATHREE A 4 mx 1 m, THRITRIEZ AR FE 9 80 em. 1056 HIV#E /K J7 2k F B AL XU R s
FREAT () AT HE A B A, BE AR 30 em.o TRGVE T IR Sk A1 EE N 20 om, Sk LR N 1.38 L/he % /NX K 10 m,
B 16 m, [ A1 480 m*, 1056 4b B 78 70 EE (C 1D VR K 2 5 R (C2) L EE /K 4 5 R (C3) , RN b B 3 TR E
o AR SRR E K R AEAL AR FEAFRI/NX Z A% B 4 m % iy, [FIBS 42408 20 em %8 . 100 em ¥R (1)
BB, B NE 76 P93 B SUZ BB BRI . 7K 5 SR P A VRE /K a2 01 7 78 70 EBE CC D 1 L A9 i 2
BTN 75% » BE T EBEN 50%.

B BF TR R W, 352 /K S AR K R 1 60% ~90% 38 B SR AE KR B0, A0 & T 52 R
P DR AR B0 s 70 70 R (C D W o 35 /K B AR 28 KT HH [RL R 7K 2R (1) 60% » 24 38857 7KRAK T 60% H [H]
FEACRET, BRI R AR T oK a5 e A A B /K B T8] DL 78 0 E SR AR AE HEAT , 24 C1 AR B ) 3 K R 2
AT FH TE] 5 7K 2R 1R 60% 5 43 A B[R] IR 7K, o rp €1 A BEEBE 3] 4 338 25 /K 3R 8 H 1AL R 7K R 117 90% , C2 AbFH
LN C1 ALK 75%, C3 AbFEFEE B C1 AT 50% , &4 B WIHE /K A FE AN 1 flis .

F 1 &AL R E B R mm
ERSIUINES FEAEAE T H(0605—0723) R RI0724—0915) B 0916—1020) &t
AR (CCD 140 140 35 315
BT (C2) 140 105 35 280
HEEHT(C3) 140 70 35 245

1.3 MEMBESHZ
1.3.1 fk#e K=

5 K RN RE - BEREEK AT <5 A TRIME-IPH -3 7K 2052 2 Go il & 385 K 3R, Bl i B B )
GEAR T . AEAS AL B 4 4 Trime PRIE , W52 78 BN 80 em, &5 10 em PR FEM 1 7o Trime PRI A
VAL BN« FRIE)FE BT 30,50 cm AR FIAT 1A] 2H 2564 T 3050 cm 4t .

K FH 7K S~k v SRR AR X AR RE K &, B

ET =1+P-AS-R-D , (D
X BT NPEVIFE/KE (mm) s AR R (mm) s P YRR & (mm) s AS N HARE 7K 22 40 B (mm) s R MR
FiE (mm) ;D NIREBFE(mm) .

ET R DXCR I, BRI E MBI 0. M F/KIEREE 10 m, I ZBREE N0, LRI KL
FIFE T TR 1 I E B 3R K S0 2 n I 5E 1 3K 2R A5
1.3.2 Rt B Aok &

K FH CIRAS-3 Y642 RGN e W I i e A il 8l R VSIL S . RRREUE R 71 3 F
T AT IE . SEAERT 1 H 12:00 R H a A 00 e St B ih 2% , BSOS BOGRRa . Y H A LS
MIE F 40 H i GIRBE M R B B REER FE AT IE , R4t 5 GIR B E 2056 90% 35 5% 6 5%, Ml 2
ey 7H17H8HTH.8H19H9A1SH 10 H5H.

1.3.3 Aot B SPAD AA &K E

K SONY 2w 42 7 (1) SPAD-502 W& 2 A I & B I Jy SPAD . RN B EAEZR JFd P4 A6 77 7] 45 Bl AL
WEE 10 Fr B EAE NI . B 7 dME 1 IR W 46K B R i RO AT 5E , A 55 55 7 7 1) ik
PR3N, BERE 10 dIE 1R
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1.3.4 == B HAM R F 690 <

TE RS2 A : OFFS B S BEA LG EL 3 PRI B =, P pl™ &, MR IR E A & s Q WA R E
ST BEHLIE IR I 20 A, 73 W 52 S ST A2 S I B L I i 5 @ S SRR 43 xmx x5 R 43, RIE
TR RS AR MR RAT
1.3.5 A %448

{5 H Watchdog /N8 H 2 Gt UL il e 5 B 45 AR 80808 L 2 1% 30 min H 3ld s 1 IREdE ,
E R Bl s B .
1.3.6 3384k 32 B o #7

K office2010 DPS B A4 X 54 5 S AL 3L 7 22 93 B AR B PEAS 56

2 HBRE7H

2.1 EREEEHFEKE

TR FE AT AR KE. BR2ATAE L, BT BT 7 5B, %403 H
PIREKELEE 25, B8 4.57~476 mm. GRS KT 7 #EBE , HIFKEHILEE 25, M
H C1ARER, C2 A3 R B 13%, C3 A0 BE T % 38%.. AR /K, C2 Ab AR /K & I B A, Hs T C1 AbER
12%, {2 C3 b BEAT L C 1AL FRAG 9% o X A2 BT ST /K AL BR 5 , AR P 573 e S AL i 4 6) | 7K 495 ik P s RS A6
M2 BT AIRB R AEFEKE 2T, FA 85 78 0 K EAR R, LR TR I K T 15
FEWEIE Do T E R /K 235 R R T SRR I SRR A A B A ORI AR P AROR, P R e AL BSR4 3R
BE7 B LME B B 78 0 K

2 REAEEHT AMEEFTNEKREFET, mm
EH W A= I IA] I 1A]/d FEAK Cl1 2 3 ET,
DT 4.76+0.31 4.57+0.29 4.73+0.29 4.61
FFAE AL S 1 0605—0723 49 2 a a
ST 233.24+15.20a 223.93+14.16a 231.77+14.11a 225.9
DT 3.83+0.14a 3.33+0.27b 2.37+0.33¢ 3.95
BdiyNi 0724—0915 54
R ST 206.82+7.56a 179.02+13.11b 127.58+16.28¢ 213.0
N DT 1.81+0.21ab 2.03+0.19a 1.64+0.21b 3.07
R 0916—1006 21
ST 38.01+10.17ab 42.63+9.37a 34.44+10.24b 64.4
e DT 3.79+0.27a 3.69+0.34a 3.15£0.25b 4.06
it 0605—1006 124
ST 478.07+32.93a 445.58+33.61a 393.79+26.47b 503.5

DTN HFEKE (mm) ST AW B FEK . [ A [ 28 AN AN G 2 RER IR AL BRI LE 5% KT 26 7 i 3

2.2 BRI RS SR
221 "R A RLEE

B LA R 7 B T A i Al R R R S L S RS . MBI 1O T BUE Y, 7R 8
REAEIICT H 17 D, & AP 9 7853 BEBE , 136G I R AR — B, 7E 18.74~20.32 pmol/(m’* - $) Z[A1K B« 1M
Je NS SR ORI, A AR IZ T 52 BK 5 SRR . (BRI AR B BA B B R AL, AT DL E 2 Bl
FEPK 537 B E 5 RN, MR R T R (T A 31 HD, CQ A B e AR S CL M E R AR E . 11 C3
AbFE T 7 BRAR IR, HLAZET BON A0 F5 K GBI, 1 1o A 3R AR B C1 AR 2R 2 25 sk /1N 20.68% 0 il
7 RIS (] R BE N, F 42 B 5 SRS I R 3 A R B A 0 e R, 228 19 H, C2.C3 bR i A i R 4k 4
B, Horb C2 AL TS C1 AL BRI/ NIE BE ™ K 4 18.68% , C3 AEFR A C1 ALFRIF/INIB FE Y K 4 30.52%, P /K 4> 5
BRAHEYD 6 & R R g . SR 5 B B, 5 C1ACFRAH EL , C2 A 33 5 Sl K - 1 & 3 R /b
10.51%, C3 AL FRIE /D 26.08% . 2 AIAVKE 7m0 L f5 , C2.C3 b B i A i Z S Bl A 210 5 H
i, BAR C2 AR HATI L C1 AR B A RN 2.61%, (H % E R AR E, X 5T AL H L. HC3
AR FR L C1 AR 6 A A A Lok 2D 25.91%, 25 57 8 35 . IX AT R A DR DA I 1] ) 25 R /K 43 Fih i 5 B0 B
Mt A R G2 B ECR A EA S 10 B ]RIEE "1 2L B 212 .
222 *th AILFE

1 (o) Ry R, EAE B35 A B S AL T R AR ERR7E 313 mmol/(m’ ) Ay o #E NS KHA, T
2 F T BRI R, S S AL S E TG I E R, 5 C1LAREEM L, C2 AR AN C3 AL HE 4y B BRI T
9% F123%. WBE 7 BRALFE I, it AL S BE T BEiRFE BB 2 I . SEE R T B B, 5 CLARERARLEL, C2
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Ab P ST KA B S AL S B D 12.03%, C3 b Bk /D 23.43% . B EIHE K IE (10 A 5 B Ak, i /A
LT RIS, b C2 /b3 F R R S, B b C1 AR B 2 4% . T C3 Ab 38 AR IR FH a3y,
{HAIC T C1 AR 10% 4545 -
223 "t R AMBRE

B P 1O m LU H 4T 5 EE IS , €2 C3 AR FEAH Lb C1 AR B 1) 28 1t T 5 350 B %, IRl 26 B 1K
LT PR B IR K. C2 AR 8 A 1 H NFE 6%I1ZMH K219 A 15 HI 11%;C3 4B M8 A 1 H R~
15%1ZW 4 K219 H 15 HIY 19%, NREMREHE . AT I B, 5 C1LARIRAR LG, C2 b 27 5L SEf K Hn: A
SAL SN 9.62%, C3 A HR IR 17.57% .. B K » C2 AeHR [ 28 S R AP 46 KR, 2 10 H 5 H
i 7 CLATE 5%, 11 C3 BRI Z& il K S B2, 2210 H 5 HI KT C1 AR PE 10%. X RE2
H T AT I 7K 23 ol 3 S 35 M e 1 i R R ST DY, S BRI B i 28 B R ATV T R AL, A AT
RESE K737 BRIy P 3 AR BOAE SCB H48 B 24, O Fr 2 e R P

35 ¢ aCIkb3 350 ra g OC1AbH 14 r OC1Ab3
a a
BC2AbHE k% Fo,  moonm : BC2AbH
30 b ZE DC3 b A300 F Q: %C -Eb OC34bFE 12 OC34b3E
= a = a S -
" | a » 250 H A | FH He ] A Ll et
& BT % b2 = iy \-{ » Eb A E Tk a8
- 2Ta ] Ec __ab i, UET TR | --@b - - Fib =ib
S 20 Ly B || g 200 el IEEN IZE % il s 8 - ib %c
E | B "ib 2 & (B R IR I E I
S5 R LR (RD (R mae = 0 (R LR LR IR IR & o i i |
) Sl IESE SRR o BB B (B (] ® | S|
410 f K K i = 100 Ff frer A - o4 X
2 e IREH IS el |2E r =B RO LR (A W I u ri=
soHED VB IIRF (IR 50 F[HH A (B ||RE 9 - S| R
o (B (B |[EE - RA AR IR 3 Salll 3x
o e 1 - 1 [l = 0 o Y b e e Y \. 1 0 - 1 ¥ :\ 1 \\
m m m m m m m m m m m m m m
sl =2l =] = R T I T 5l =] 2| =
| % |z | = |5 m |5 | z|=| B | Bz =
o~ 0 = — ~ =) [ — {8 o =}
e L S9N A 1 RS S e S K A
(#LAHE R (DRFLEE (2%

B 1 RRE 5 85T ARt B A B AR
2.3 BRI H SPAD REREEKE
B 2 AN Bl G5 A T SO A K RN Fr SPAD AR A A% o IR 2 Ca) W] 01, T A Ak L () AR 1
SPAD ¥t A Z R AR B A S35 2 00 H & b S . 8 AR AT G SEEARN T AEHT D B T v AN AR
KRG, EW I F SPAD IGE S = s AR F R GERD A K& TH0E , FEHE4s R AETE 38 B 955, BRI
SPAD K TP 2% 5 R E g B CRSERE R WD i AR 1B AR K, B K B F7 40 it 45 IR 5, (R itk SPAD 7%
et B JE AR ORI, T AR5 %, SPAD 2231 R a3 . S b & Ab 3 AR b a4, 72 5 BT, &4k
RSN, BB SPAD B A —F. FEEAT 7 HEWL IS , AR SPAD BRI C1 /b BE>C2 A FE>C3 b3, 3t
HH 5 Sl 5 PS5 0 AU P S 3R B N — o S ), L5 R s PR OK, PSR 2R B S R I (1) 5 B OK, BUTR R I
SPAD tHIAAS R FEFE I R B

50 30 r
48 28 F
5
Q 46 13::»( 26
N R
——copm ¥ ——
a2 —%— 3401 2 r —x— C34b#
40 1 1 1 20 1 1 L i
6H5H 7H5H 8HSH 9Hs5H 10A5H 6H5H 7Hs5H 8HSsH 9H5H 10H5H
H H
(a)SPAD DOERKSE

B2 RE T HF AT R AR AR AR T AL L
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Xt EEAS TR 5 R BT A A BE AR A A DL (B 2 (o) D) T 01, £E A AE 91 2 1T, 3 A Ab B el T E /K A R] ¢
FAERKEREAR ., HY RS AT RS 5, C2 A B S AR K BEAR L C1 HE B 2 R B B 2k AR K32
BRI C3 AR R K FEREA T AR o K75 SRR 2 A KA R R B2
2.4 WTFERIEM T EMRERNFMN

I 3 TR, U 5 R T AU (R SR SRR L B R i 7 B B, C2 A0 B S C1 AR B EL, R
SRR R R E R AR . C3HE CLARFIAHLL , R SARF 25% , 5 L6 T = 15%,
PR 18%, ZE T T . IX R WIAE AU R S KT HEAT B R T e RS AR E R R IR TE R, 1T
o W R RS AR R R N A H R B R R K T sk A R AR
NG 2L AL T SARFR = 5 T W2 A o R, 8 R 5 SR 7 ek LU A7) K T B B R = b
1], Ut WY L E 5 SRAML A R R PRI A 7 AN 22 TR 2 S BUR SE R D AR RS

A3 ARREEFMHT A= R LM EAF

p OS] SIS /mm REYME/mm A em’® RIEHEEY (mm-mm™) LR /g 7=/ (kg - hm™)
Cl 19.11+0.20b 30.78+0.08a 8.934+0.13a 1.61+0.40a 28.64+1.71a 2850.89+73.31a
C2 19.63+0.13a 30.01+0.04a 9.08+0.08a 1.53+0.31a 27.83t1.41a 2783.46+69.72a
C3 17.35+0.33¢c 28.13+0.13b 6.65+0.55b 1.62+0.39a 24.27+2.31b 2332.66+101.42b
W FGIAEVNG FRER R RTE 5% /K P 2E R R,
317

FERRAE RO 7K 73 3 i, 20 N2 AN Bee 55— B BO B RIVE B BL: 24 H 50K 7 AR D i, it
FrIR IR BAR TCATEATARAL, , (H AR R 4N 3 L 3K 708, 9 DL — s 7 K5 Bk s =t B394
WAL ZE T, T 5 AR B BB At b AR 25 A S R 55 I BORK 7 AR B B B Be - 24 0
K I B QAN S A e VRV I 5 /K S0 i, AR OT AR AT AT I 3 A0 7K 73 73 e » DA DRAIEAE 42 1R 1) 2 2
KA. V7B RAT A TR K W, S8 I K o) i e 85 B AT A e B PR R K 20 20 e, DR 3 2
TEF 55 B Bre 3 LA™ B i R S5 PR 5 B AT W TC ) A BILK 20 75 AT DL 25 B ARAR /K SR
R K IR R IX 5 A SO A BEAT P 5 HERAIT FU 2538 — 2. A SO U R I, AR FE/K B AE 1R 5 1]
BT (C2) N B 13%; FLEE I 5 (C3) N [ 38%., /EMIAE /K 51 5 REE T VIR G B 3% A2 M S 2
VER AR AFAK BB S HAEYAR SR E SRR K. AT RKAE G, 5 B AR &
I T W) BT, 7o T AMERONL , WASHIE T AR G REAT ROK AL B R , C2 AL R B[ T, #E K &
e S IR 12% 5 C3 AL FEAS LE C1 AL BRAR 9% XA H 1R AS B (R 5 LA o FL v A AR R S i o 't
17 T ARAG AMEE TR B A £ 2 o

FEREAR 327K o3 Jip B I, 7T e AR 27 A2 — S 5 W0 5T I T4 TR ABAD FHik 1)t _b 80 28 i i 2 8 e
JeE AT, AR R, FIRTTAER I TR LR KA B A (Y 2 DU AME RN, A6 &7
17> BCAE 2 Tognetti 5527 BF T AL » 24 Y BLK 70 AE BRI, P SAL 3 BE ST 06 R B T Jm 2863 5
A EFRIIR T RE. AHETERY], K5 SR A I R B SR AL AR 2 T g%, H
FLN B RN IR T H AR . A TE R A I R AE T SRR TR BRIE AU 10%~20% 1T HoAt 2
BT N 20%~30% . IX AT RE A FH T O A 9 1k K B AR SR S AT AR T R X
™o TR SRR I Fr i S SR B 2k ARG DU (25 5, (ELRS B I SR R B 2k AR BT R 52 7K 73
T SRECI K H 5 R AR 52K I i Aa i, B SE X R ok O AR A P AR SR AR S T e FER R A 2R
AT IERE R, LRSS A o L, AR AR o HAE 2 K 7y 5 BRI BEAT (0 AL P R R A AE —
W 647 T A R B o BT A % B AT AR PG MR IR . BRI, 20 AR A K 3 BR A, e T AL A B R
PEVR IR FHIE R A, ORIERSE IR & 5 (H AR 5 0k, 2 (A A 5 52 BB , IR 10 35 2 RF SR
B0 SR SRR 5T B 2 N A B R R

4 & P
1) FES I R AT 8 = EE v 38 2 R A FE /K &=, 5 IR LE (C OB E /K 4> 5 8 (COfEFE/K = [F] L
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TP 13%, EREEK DT H(CIFEFEKE FFF38%. Lt B/KAH G, C2 A AR FEKEFFIHFHF, HEH T
VEIA B & ML, H 2R KE BB T CLABE RIS ML, 1 C3 A T & R 8 B E 5 B 32 45 5,
A LIVK B 2 C1 AR ELK P,

2)5 C1ALERAR L, Y =5 VE LA (A W I i3 A Tl 8 R S AL S BE AT 4% 35 R 5 38 2 2 B B
PO For C2 Kb FR R M FE RN, ¥ Gl R L AR R K SAL T R T 10.51%412.03%.9.62% 5
C3 Ab B R R FEROK, 16 Gl 26 L 28 i ol 28 S SUAL 3 FE 0 il s> 17 26.08%23.43%17.57%. EIKJE,C2
A ERAHOCFERR IS A B TS, 5 CLACEAHERIR . 2 C3 A E /KA 155 C1 A BE A7 7E 20 .

3T EBE A SRR VBAR AE AR LRI SR S A AR . MG R T ER N, R & LK
43 138 AR D 7K 43 FERLNT , A S AR K 2 2 BB B IR R B B AR K Ol XTSRS &, C2
AbFE T SRS B R AR TC R, {H C3 A3 B 2 e R SRR 25% , B SREE T B 15%, 77 B 18%.  WRTE SRS
HH it 0 5 FE R 77, AT LA A B, AN SR P S R AT R o T SR ST OK it R O R s S 80
&= R, AT AR .
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Effects of Regulated Deficit Irrigation on Physiological Characteristics and
Water Consumption of Jujube in Arid Area

Al Pengrui, MA Yingjie"
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: [Objective] Plant development depends on soil water and this paper is to investigate how physiologi-
cal characteristics and water consumption of jujube growing in arid area changed in response to regulated deficit
irrigation. [Method] The experiment was conducted in a field in which the changes of physiological traits of the
jujube were analyzed under three water treatments: sufficient irrigation treatment (C1), moderate water- stress
treatment (C2) and severe water-stress treatment (C3) via regulated deficit irrigation during fruit expansion peri-
od. [Result] Water deficit significantly reduced the physiological characteristics and reduced leaf photosynthetic
index by 8% ~27% and water consumption by 13% ~38% respectively. Compared with C1, C3 treatment re-
duced the yield by 18%. After re-watering, the physiological indexes at C2 treatment all restored to or higher than
the level at C1 treatment. In contrast, the recovery rate of all indexes under C3 treatment was slow, and some
were 10% lower than that under C1. [Conclusion] Without compromising fruit yield, water stress could reduce
the physiological index and water consumption, thereby reducing the workload of cutting in summer. It also di-
verted the nutrient otherwise used for growth to fruit cell division. However, excessive water stress could lead to
irreversible damage to plant organs, and as such, even after re-watering the final yield of plant organs and fruits
were unable restored to the levels under sufficient irrigation.

Key words: jujube; regulated deficit irrigation; physiological traits; water consumption
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