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Effects of Irrigation Modes on Photosynthetic Characters and Water Use Effi-
ciency of Soybean
ZAHNG Li-hua,ZHAO Hong-xiang, TAN Guo-bo,YAN Wei-ping, BIAN Shao-feng

(Agricultural Environment & Resource Research Center, Jilin Academy of Agricultural Sciences, Changchun 130124, Jilin, China)

Abstract ; Three irrigation modes of uniform irrigation( UT) ,fixed furrow irrigation ( FFT) and alternative furrow irrigation ( AFT)
were operated at flowering, podding and seed filling of soybean,with single furrow irrigation amount of 60,45 and 30 mm re-
spectively, with no irrigation as control. Irrigation increased photosynthetic rate and yield of soybean evidently. The soil water
use efficiency of AFI 45 mm was the highest, and there were no significant differences of the photosynthetic rate at R4 and seed
yield between AFI 45 mm and AFI 60 mm. Hence , AFI 45 mm was the best irrigation mode base on the view of yield increasing
and water saving.
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Table 1 Trial design
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Table 2 The photosynthetic character of soybean leaves under different treatments at R2

x2 AELEXTHA R2 BHELEER

b3 gﬁfﬁi MR AR JaIE] CO, e 2 P UES AT PlAESLES
Treatment , ., Teh/e TI/C Ci/pmol-mol = Tr/mmol-m~*-s~'  Gs/mol-m*-s™"  Pn/pmol-m ™25~
pmol * m™" « s
A2B1 1643¢dBC 31.7(E 33.3¢E 283aA 6.55¢E 0.87aA 16.90cBC
A3BI 1623cdC 34.0eD 35.6dD 260bcB 8.15¢dCDE 0.61bB 19.71aA
A2B2 1627cdC 38.3abA  39.5bAB 254beBC 11.20aA 0.56bcB 19.54aA
A3B2 1585dC 36.4dC 38.0cC 254heBC 9.23beBCD 0.48¢B 17.95bcB
A1B3 1675bcBC 38.8aA 40. 5aA 263bB 11.10aAB 0.45cB 15.48dCD
A2B3 1874aA 36.9¢dBC  38.8bcBC 240deCD 10.00abABC 0.47¢B 19. 68aA
A3B3 1745bB 37.7bcAB  39.5bAB 248¢dBC 10.90aAB 0.47¢B 18.40bAB
CK 1742bB 37.8bcAB  39.5bAB 232eD 7.60deDE 0.26dC 14.10eD

[ FV B G R R R/NG 684310348 0. 01 F10. 05 /KF-22 55 3%, T,

Values within the same column followed by different capital and lowercase letters are significantly different at 0. 01 and 0. 05 probability level , respec-

tively, the same as below.
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Table 3 The photosynthetic character of soybean leaves under different treatments at R4

Ab3 REeeiili s T I JalR] CO, He B juEeS LS B pUE S
Treatment Teh/C /< Ci/pmol-mol ' Tr/mmol-m™2+s™"  Gs/mol-m2+s™"  Pn/pmol-m s

A2B1 32. 8fF 34.2fF 269aA 7.66dC 0.70aA 16.01cC
A3Bl 36.4eE 37.8¢E 240bB 9.54bcB 0.50bB 18. 15aA
A2B2 38.8cdCD 40.2¢dCD 215deCD 10.24bB 0.36¢CD 17.86aA
A3B2 38.1dD 39.6dD 226¢C 10.08beB 0.40cBC 17.50aAB
A1B3 39. 4beBC 40. 8bcBC 226¢dCD 11.44aA 0.41¢BC 17.68aAB
A2B3 40.0abAB 41.5abAB 223¢dCD 11.70aA 0.41¢BC 16. 85bBC
A3B3 40.3aAB 41.8aAB 210eD 9.37cB 0.26dD 14.47dD

CK 40. 6aA 42.1aA 174(F 3.85eD 0.08eE 6.53¢E
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Fig.1 Soybean yield under different treatments
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Table 4 The soil water use efficiency under

different treatments

Ak B KRR A + K KGRI HRCE
Treatment Rainfall + Irrigation/mm WUE/kg+m ™3
A2B1 303.6 0.79bAB
A3B1 303.6 0.79bAB
A2B2 281.1 0.80bAB

A3B2 281.1 0.82aA
A1B3 303.6 0.79bAB
A2B3 258.6 0.78bB
A3B3 258.6 0.80abAB
CK 213.6 0.62cC

(O8]

HiR 5iti

3.1 EREBRTVTMREREAENEGER

T AR R T A AR = R M RS
A R2 W34 5] HEBE 30 mm 5 %R 2% BN B E
Ab, LA AN BRI 25 = T . R4 45V Ik Ak 3
FE A R BRI I 2 TR L {H S R2 A LA, R4
WA SRR R R A (XS 30 mm
BRAN) o FRREEDS BFSE 2 B, R T RO 4 R
A E LS A A IR &5 I e AR T
R 2 PR T 3K A3 I3 33 1), TR A A6 1 R 485 35
BRI ) 1 B oy B oA 17.3% F 15.4% it
B B dpcidh B S K A 4 i R 16.9% ~ 19. 3% Fi
18% ~20.5% , B /5 H [} 5K &8 1) 70% ~ 75% F
75% ~85% ',
3.2 FEMERANXRUERTKIE™

NS 2y 7K B YR ) FABE 2 R, A8 R B A E T
45 mm IS F PO SR BRIV E 60 mm | 34 5]
B 30 mm 522 B[R IAHEE 45 mm R4 BG4 R
) 22 A 2

TR AL B R 57 o BRI T 50. 4% ~
79.3% . R MHIHVE 45 mm 5EIHE 60 mm F1H
S 30 mm (177 525 S R T 2 HIA 2 T I
JE B VA AN S B VAT 30 mm, 5 7K B[R] B T ANk
i LASE 2 R 1A HE 45 mm fefd:,
3.3 AEMNERAXTURETEKSFIAKE

T RGO, I ] A 2 R - K 4 R
AR, AR IRV HEIE 45 mm (%) K AR R R
e Dtz N MR R WK AR E ISR 1
50 mm /e A7 38 B KAE ; BE RS BE /N T 43 mm
B R R /N0, (078 & G AR K 28 % bR i T
45 mm (VI 5 B 2 AR R R KK, B e i X
BN, R RWAR/N INEEAE S, S R



616 K & B 2 4 1

@ﬁ%ﬁ_ﬁ%ﬁ%yﬁ/}‘*}k I‘Eﬂ if:%?z}:ﬁ \%1&“‘:‘%%% K ,2005(1) ;8. (Lin G Q,Hu R F. Effects of irrigation
ﬂ]?ﬁﬁ\ﬂ:ﬂﬁﬁiﬁg I;%[—:ﬁ B/‘J 'ﬁt,ﬂj—i ’ ﬁ’ﬁﬁ?%ﬁﬁfﬁiﬂ IZII__IIIIE%\‘ ;noeglsl(zdls)m; g)rain yield of spring soybean[ J]. Soybean Bulletin,
=, WA 4R R S
HARZREN, LB A A A (7] BT, A RS AR R 5 B R
WIS [T ], #imge BRHE ,2007(6) :35-36(Mao H X, Zhang F
Sk

C,He L W. Effect on yield and quality of soybean in different drip-
ping total irrigation[ J ]. Xinjiang Farmland Science & Technology,
2007(6) :35-36. )

(8] BBt AR AP HE R B AR B R sZma [ 1], B
VE5#:35,2007 (6) :9-13. (Mao H X. Effects of different water-
treatments on growth and yield of soybean of dripping irrigation
[J]. Tillage and Cultivation ,2007(6) :9-13.)

[9] AR, SREI5, B EE , 5. 7K AT Ab BEXT K G J o & 2
MR KoK A R RCRIZ [T gl AR ALt 5T, 2007,
28(3) :374-376. (Zhou X,Guo Y F,Wei Y X , et al. Effect of soil

[1] FEEEET, T8, % KEAFTHTKE 5800 EHR
[J]. &M R ,1995(2) :29-31. (Wang Y W, Wang Y Y,
Wang X, et al. Relationship between water requirements and yield
growth stage in soybean[ J]. Journal of Jilin Agricultural Sciences,
1995(2) :29-31.)

[2] Wz, A el AR IR 77 R i B P IR 4 52 i 0F 5 ) 41
[J]. K& #2,2003(1) :11. (Pan R Y, Fan Y. Effect on yield
and quality character irrigation [ J ]. Soybean Bulletin, 2003
(1):11.)

[3] JEfk,FFMle, TERE. R RE M m)]. K2
i# 42,2003 (6) :11-12. (Zhou X,Qi S Y, Wang J G. Preliminary-

moisture on soybean$ net photosynthetic rate , transpiration rate and
water use efficiency [ J ]. Research of Agricultural Modernization,
2007,28(3) :374-376. )

[10] #RMUE,REL, SR, KOG T KRR e e [ ] 1ok
T ,2003(3) :32,42,52. (Xu S Q,Song J, Wu Y. Soybean wa-
ter requirement and irrigation modes[ J]. Water Saving Irrigation,
2003(3) :32,42,52.)

[10] Bk, /530, A, 5. FE W0 B 5 VR 1 I e % 06 R AT
[J]. 357K HEWE, 2007 (2) :4-6. (Ma H Y,Lu W X, Yang W, et

al. Research on relation between irrigation intensity and rop ab-

analysis effects of irrigation on yield of soybean[ J]. Soybean Bul-
letin 2003 (6) :11-12. )

(4] 9R5, 07 2% 58, 45, R SSRGS A= F 10 77 B2 R
WHFE[T]. e384k ,2008,14(6) :4647. ( Zhang Y, Xu F,
Yang X Y, et al. Preliminary study on the effect of the irrigation on
graining into the growth and yield of soybean[ J]. Anhui Agricul-
tural Science Bulletin,2008,14(6) :46-47. )

[5] 2R R, m Rk, EER, S5 R R Y1 = A4 B Ry
PERR SRR B2 [T ], RER#,2007,26 (5) :695-
699. (Wu X L,Gao J L,Wang Z G,et al. Effect of irrigation at dif-
ferent growth stages on water use efficiency and leaf physiological
characteristics of soybean [ J]. Soybean Science,2007,26 (5) :
695-699. )

[6] ARESE, BIEDF. AFHEAK Ty 2B R SRR SR [T].

sorption ratio[ J ]. Water Saving Irrigation, 2007 (2) :4-6. )

[12] NG, BRSNS B TR TR e i A 1 Kk 23
RERIITKHLELI]. KR4 ,2002,33(3) :64-68. (Sun J S,
Kang S Z,Cai H J, et al. Water saving mechanism for promoting
water use efficiency by using alternate furrow irrigation techniques

[J]. Journal of Hydraulic Engineering,2002,33(3) :64-68. )

WAWAT (7 2013 F(HREETK W FR)

Crb E A=A 27410 th b ERb A B st 5 & B AR i e b [ A S 2 e v 2 B0, IR R B 32
BRI A R, FEEHGE BRI SR RO AR S R GG AR SO B S R A SRS
PN G SR FEARM R MRS Z T2 AR PR B B KRB ORI RO A F AW 255 B
IREEAIR A PEDF R o1& T NGO A2 AR AR U2 DLOAR B R S SR A DL i 55
BEMAT T I AR, ARl S PRI A8 BT 25 A 2 AT A 2 R0l B A AR N B B 3 S 45 A o

(i EASR =) BN ANA T &A4T, BN TS CNI3 - 1315/, [EPFrT]5 ISSN1671 - 3990, J] T,
FEIBRARIER 16 TFA, 128 5t BRI EA 35 JT, A4F 420 Jo, HRA U582 - 973, 4x [ 4 Hi bR 5 24 W] T B
IR TT AT EH X R g AR AT (75 53 g% 50.00 JT) .

Hodik - (050022) JATAbAE A E MR K% 286 5 R AL & & A BB P
Cr el AR 2l 2741 ) i

FEi% . (0311) 85818007 fEH..(0311) 85815093

P4k ; http : //www. ecoagri. ac. cn E-mail ; editor@ sjziam. ac. cn



