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The Water Consumption and Yield Effect Under Regulated
Deficit Irrigation of Spring Broad Bean
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Abstract: Based on field experiment, the effect of regulated deficit irrigation on water consumption and yield effect of broad bean
were studied in Qinwangchuan irrigation region in order to saving water and obtain high yield. The result shows that severe wa-
ter deficit in seeding and jointing seriously affect broad bean’s growing. It made leaf area index and plant high decrease 26. 00% ,
21.36%,38.62%,34. 78% and the influence continued a long time,but light water deficit in seeding and jointing hardly affects
the growth of broad bean, High water deficit made water consumption decrease 47. 97% and 46. 58% in corresponding stage
compared with CK. Deficit water can made water consumption increase 21, 84%,7. 28%,5. 3¢% and 2. 43% in later period
(mature period). The WUE was increased 13. 48% ,58. 43% and 24. 62% with deficit water in seeding and light deficit water in
jointing but the WUE decreased 46. 58% with high deficit water in jointing. Deficit water in early stage can increase the water
consumption and WUE of later growth stage. Light water deficit had increased yield 9. 09 %and 14. 05% but high water deficit
decreased yield 1. 65% and 7. 44% compared with CK.
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RREHMNAARTREENMEH#EST. BE)IE
EALF 2 WA L3k 70 km, M A8 4% 103°27' — 104°21'E, 36°
16—36°53'N, ¥4k 1 800~2 400 m, MX MM B KRE#TF
BB, EEVHSB~6.5C,ER/P 167d,>0CHE
2893C,=10CHBBUR 2226 9C. BEFHREKB284.8
mm,EHRE 2.3 m/s, EX KWL 1 800~2 100 mm,
BEERSIARAZTIRMNITER X MR EEHMS. 735
hm? , LIRFH D RE R LWL R E,pHE 8.2~
8.3,.BUREH, EEME. HLEHW®, XN 70— 100
cm, HEHHERE RS BRI,
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1.2 R®igit

Btk ot K5 & 5 B (Vicia faba L. Lincan No. 5), F
2006 £ 3 A 28 H#&# ATEEN 40 cm, ¥k BE 8 cm, B R E
12 cm, #EF B 350 ke/hm’ M ET RGN P: K=10
+ 8172450 kg/hm’, BEF 4 APHAKHEE.4 A 16 8
FiGaE,.6 A 23 BHATHLOMITH.8 B 4 HEIK. KR
W5 ML IR AL R(CK, B4 ER) SR FESE
(MH-60) i i B2 2 (MH-50) . &R ¥ i 2 ¥ £ & (BH-
60) MR I E R R (BH-50), T RAB+WAKIBHT
BAT0%~75%) BB EMEER SR H 9K
ST R H60% ~65%)F(50%~55%) , HRMB KA E
BHEKLHE, RYPRENEEZRELENRTH LN
K TSR 60%~65%)F(50%~55%) KRB N
EXxsFEAkLHE. UEABERIREL ARAGE 15
MR PEREBRY 7 mXS m, B/NRHEHNG R ARR S
MEEAFTHHRBERPR. SEAFTRHEEP
#. AREKEBRALTHRESHRKMEE. MEKELD
B KR TR, BT HK, MK EH 60 mm,
1.3 BBRARSSHE

AEPSKAURAZEN BRI KK REEME
A #3008 }:g o

THMEABRMERFAFEE, WL HHE 80 cm, % 10 cm
—BI3REBEE. S104d0M 1 K.EKNE . BAKENLET
B B 4% AR o i

MAKBREKRNE. BAKKEANRRESLEEK
BRI EREETHM LMY KERE. L6+ CKEK 6 K,
MH-50 #1 MH-60 # K 4 ¥% ,BH-50 1 BH-60 # K 5 ¥&.

HERRBERAKXEX R MWEHF 100 cm X
100 cm, M EBRHFTH KRB 0. 75,

TYURRRBESMEFPRR AN E R 100 m
X100em)ME,2KREH. WEKEHEN~RATHREN
SESLUPR AT HF TP AT,

EYRAKRAKBRFEHEITE. REIEA Excel #
FTIE R BOE AL 38, By DPS 6. 05 B HB X M5 H 247 .
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2.1 MSHARNETHERAEN LAINKEM
BEIAEEESJREKMNEH HE 35~50d BE
SEKRYH. ARELHEMT ARERELIRRR .
2] HSARTETMHERERTESH

i:i 20 35 50 65 80
CK  0.40aA  0.97aA 1.67aA  3.91aA  4.0laA

MH-60 0.37aAB 0.91abA 1.39aAB 3.31bA 3.35bAB

MH-50 0. 33bhB 0. 80cB 1.06bB 2.40cB 2.46¢C

BH-60 0.36bAB 0.91labA
BH-50 0.35bAB 0.89bAB
HEARANEFHRTESR B ¥ (Duncan, P<0,05), KA A EE®
FARERER ¥ (Duncan, P<0. 01, LU FH.
MRITAHPKS SR ERESEEEEW. &
HEE 20 dBF MH-50 9 LAl 5 CK # 8RB B ¥ (P<
0.01),MH-60 5 CK X £ R; Bl % /5 35 d if MH-50 i
LAISCKEZR#HBEP<OLODSHMLBERBE P
<0.05),HBMM/E 0 dM K LAI 5 CK RREAME
S| BEP<0.01),7 MH-60 5 CK R7EH & 65~80 d
HERBEP<0.05. AFRVHHTEKE  BKE BH-
50 ity LAI 5 CK 257 B ¥ (P<C0.05),ifif BH-60 #§ LAI &
EHEES0ditE CKZR B X (P<0.05); B H /G 65~
80 d i} BH-50 By LAI {15 CK £ R # 8 % (P<0.01),H
REHPERHPEER KN BEINMBEHTRERK
HE,BEERAFENHEGAK . HHHERED TR
EHKALFAERETHEK,
2.2 WSARMHMEESTORRRHER
K3tEA—HBENFEEFHEETHEERBE X,
MFHENSLOURRTHMXEGE=YHHERE.,
AHMBEIHTYEALUT BT MR8 MEREX XS
FHER. SEMER. R2HIZRELETHE.TOH
B BB E B R '

1.34bAB 3.06bAB 3.16bAB
1.33bAB  2,55bB  2.67bB

%2 ELEBRARBREERA(l v’ ) FHREAKE

5H2 8

6H4H

6A19H

7TRH4H

7R198

Hitk it/ Higk &/ HitkE/ Hiflik &/ Hifk i/
i3} FHE/ TH@E/ THm/ _ TH&E/ FyE/ N
(ged™!) (ged™t) (g+d™h) (g=d™ ") (ged™H)
kg kg kg kg kg
CK 0.11aA 3. 14aA 0. 35aA 16. 00aA 0.99aA 42, 67aA 1. 73aA 49, 33aA 1. 80aA 4,67dD
MH-60 0. 09¢BC 2.57¢C 0.27bB 12. 00bB 0. 87cC 40, 00cC 1. 39dD 34.67e¢E 1. 44¢C 3. 33¢eE
MH-50 0. 08dC 2.28dD 0. 20eE 8.00dD 0. 58¢E 40, 00cC 1. 18¢E 36. 00dD 1. 36cC 12. 00bB
BH-60 0. 10abAB 2. 86bB 0. 26¢C 10, 67¢C 0. 89bB 42, 00bB 1.61bB 48.00bB 1. 72abAB 7.33c¢C
BH-50 0.1laA 3. 14aA 0.23dD 8.00dD 0. 81dD '38.67dD 1.42¢C 40, 67cC 1. 64bAB 14, 67aA

MR2ALUEY EHPARTHRKEEECTHEYS
CKE®RBEER(P<0.01), XK E, MH-S0 W TH
BB CK M/ T 42.86% ,MH-60 B2 7 22. 86 % ;3R ¥
KIS, BH-50 T ES CK /b T 37.14%,BH-60 ¥ 2
T25.71%. AFHEER SRR AKLEEXKETHER
ROBEAHEA . B—-HIABREN TYERRZBX RAK
PR HRKEBAERKHBRTYERRK IKEHF

VERRBEEBE, BIRRATE SX BB EH .

2.3 ASAMMNBERAKBREKFHALENER
RRXBCREFTNEY ™ B KEE K> NA

BHELRFITRI. EXMERELHT . RELETFMA

EEPABRIHESHB R MEERKRER. HEARK.

RRAMBRRNEH AHAEKEECRK, KRR
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KFEKBER 6.45 mm/d, HRTEEFME T BAHEKR
EHRERETHARM. BF 3 TH, LREEH KD T
BRRVHAKD T oA, I LARI & £ F B BLR BE K 3R
BEHE TR ML, HERM YR TR ERER. ™
ERAKRBEANEIRREA . —RASLBERLTEEE
KM ERRYCEHERABER TR, —2RS54HE

REfET o KS RAMN B ERYERS. ERAMKSE,
BERATITRE— 0@, FRARARKENER, S
LEAKSREREE TR, AAVKRERBD RET KX
MASYHMEE. ZRATHERATESH A ELEK
ERE LR, A A EE R, R R R R R R
BT RESAT) L 3 R 3 e K SR BE B AR SF BERE KT

£33 BIREWHEKARRASHARE

3L CK MH-60 MH-50 BH-60 BH-50
AXKE/mm 123bB 79dD 64¢E 125aA 111¢C

FHm/ (kg - m~2) 0.11aA 0. 09¢BC 0. 08dC 0. 10abAB 0.11aA

Ll WUE/(kg » m™?) 0. 89cdDE 1.01bB 1. 41aA 0. 88eDE 0. 90¢dCD

FAKEEE/(mm s d™!) 2,46 1.58 1.28 2,50 2.22
Hk#&/mm 73bBC S6dE 63cD 75aA 39¢F

FYHE/ (kg m™?) 0.24aA 0.18bB 0.12dD 0. 16¢cC 0. 12dD

B WUE/(kg » m™3) 3.29bB 3.21cC 1. 90dD 4.10aA 1. 54¢E
FE/KBPBE/(mm s d™1) 3. 65 3.15 2. 80 3.75 1.95

Ak &/mm 129aA 88¢E 110bB 92dD 107¢C

FYEK/ (kg m~2) 0. 64aA 0. 60bB 0. 38dD 0. 63aA 0. 58¢C

kS WUE/(kg * m™3) 4.96dD 6.82aA 3.45¢E 5. 89¢C 6. 30bB
HEAKEE/(mm.d) 6.45 5.50 4.40 4.60 5.35

FiK & /mm 206eE 251aA 221bB 217¢C 211dD

FWH/ (kg m~?) 0.81bB 0.57dD 0. 78¢C 0.83aA 0. 83aA

RIS WUE (kg * m™3) 3.93aA 2.27dD 3.53cC 3.93aA 3. 82bB
KB/ (mm + d™1) 6.03 6. 31 7.17 6.2 6.03
FK#/mm 531aA 474dD 458eE 509bB 468¢cC

SHEN FHR/ (kg » m_—2> 1. 80 1. 44 1. 36 1.72 1.64
WUE/(kg * m™%) 3.27 3.33 2.57 3.70 3. 14
FAKBBE/(mm e d™ ) 4,65 4.14 3.91 4.26 3.89

ME 3R LR HBRAFL B ERPRBE AT
RABEERHNE, BN ZET4 TARKERR, HAEK
BB ARKBEHEBRK. AEEARRESETFHKS A
BB KM AL I AR CKOLAK S F SRR KR
4.96 kg/m*) £ 8 WA FIR 9 503 K 2 i PR A %8 B K b L 4

S MH-50 (1. 41 kg/m*)#l BH-60(4. 10 kg/m?), # H &
WMRBETHRKEHEFERBHPO KT AHARELER.
WA E B HEEGOK A B F I B KSR AR
METURBETFERNAIHARE, BLEPmRY
PTREAATRREEZAYTERBMO KA AHE,

x4 ZABERTFYEAR.REF-RUEER
- KB/ R/ g/ PR IER/ BN/ W/ kN E/ ANE/
(m®+»hm~2) (kg-hm™2) cm (F-HH R D (XBH (g %" g

CK 5310 6050abcABC 103. 25aA 6. 5aA 12, 67¢C 2. 3abAB 19. 68aA 159, 68abAB
MH-60 4730 6600abAB 101. 20aA 5.7¢C 11. 00dD 2. 3abAB 17. 81abAB 167. 88aA
MH-50 4590 5950abcdABC 76. 40cC 7. 1aA 14, 00aA 2. 4aA 19. 84aA 155, 68abAB
BH-60 5090 6900aA 81. 20¢C 6. 4bB 13, 04bB 2. 3abAB 19. 20aA 161, 38abAB
BH-50 4680 5600bcdABC 91, 00bB 5. 4dD 10, 97dD 2.1¢C 17. 75abAB 150. 05¢BC

2.4 RASARMEE~ROEN

Rawsont™ ANy, 7K 45 63K 8 2 REME = B, R 4538 K
Bk 5 T RS SAEY AR T B PHEL AT B
MR, ILEFASTHREBHLER. —ELEHHB,—
R B B K 41 T BR T R 5 KA 7 W 4 KB R K 19 () e
KRERTE. HARRAARY EMEEKE SRR
UARBASMm=R, BEASHEREL"PE—ER
B, RS AR M 7 3 2 A W o R BE K 4 T Bk B AT R AR K W
BEw =000, B o S 1R 03 B K 4 5 R R BE R IE S HE
TARHXBARZ —. HRERRAKR ORI RE

BH-60,MH-60,MH-50 #l CK 4 @ TRAZER. M EMN S
BH-50 BRBEXRR(P<0.05), BEAXBI=RAY
K%, 4b T MH-60(8 CK ¥k 10.92% .7 9. 09%) Fl
BH-60(# CK 7k 4. 14% 7™ 14. 05 R E G 8 5 M %
KSBHBAEEMNLE, X T8 HskKkLH MH-50,
THMESKESAEI L WHERNBELTRAE. RGN
Ba RERKLCANETRENS TEERKLENER
B, AAEPTLLEES K. AR ES K, HEALRE
TRESHRT REFBHNBERSIH.ERTHARER
ERAXEHNTFREEROER.
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HRFAERESARBBEERERL,
3.2 REMNER

(OREEARBA . ZBRBEEF, EEMHG EREK
FHH ARGESFEY CHAXSEENEHTE,
ARWARL MMBREAT RAMALHHE FERR
REABRARNEAT . BERFINALBTURREHZ
B ERARAEBNRHBFRBRYBLER.

(BB, ARESFN, A ARERR, MM
SBE. TATIWRAREFRMBREFARROES
MRP FRBHEHE TN LRNELA RE - L UKNER
FY 4 Ay e 3 4 FE T L Y 480V O A MK R BT 4R + B R W IR K
F.RP =N E, RERREBE LSRR BIEE
HEWEABERR I ELRRAESSHHAEIRRS
TR dmyRFEO,

HERMBBAMBRBEE T TR, IS EEE,
BFMAER, BRAH KT WL PSP EKRLT
B.MOATRY, SR KA KK EE, 355
FA/NRUKEE R RAK 7= 278, S I 428 By 0 25 .

WORBHFBMEMEKRE=EMI HE A= WT.E
FHMEN TN .

GOF .. M—E, PREARBESAREEINT
SRR, T TR RS RABG= R X N ke
ERURS ZLEHREBEH RERST.

4 & #
AR T AR |+ AN K 1 B 2 48 4E 4 BF BRI 4 AL
ATWLR PR R K RE R LR X AREKT WL

FHATFREMAHES. ZFE5ERHR. L RBHRBER L
WHABRSHT HHERTUS UK ERFHBRBK .
IRARFTUBHERMATRIX, [ RAEHRILPR
ERMEAWAK IXIABKLIERTEAEBBRER N
B, NEAKfTUAEAFRERERMTFRERX. K
EREFRREEINKANX MR ESHERX S, HRIER
B/NRIRK 05K B0 8 R B SE A () 3G T 2K Y IX A Y K
guaBERRCEEER. REARBEXNURX +XE
o 43 X AIE B S A [ 36 24 i e BB A K 2 R ) o) e T B A
MEBEMER.ABRBRERCHRER,ERML T
BINESEHEBR, EESHRBIGENNE.
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