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Tab. 1 The photosynthetic rates, transpiration raixs sl wahzr use cfficioncy
of soybean leaves in diffevent growih stages
Soybeans of different | yp:nt | LhEFN | BN | FFEM | 25008 | MeRE | bl T
maturity V) Vs Vs Ry 2 Ry o Rs o Ri, Average
Y643 2 Photosynthetic rate (umol COz. m ~Zs 2}

j=§ ¥:¥% 13. 98 10. 92 14, 04 17.22 1801 1397 10.85 14.85
Early +0.74 +0.70 +0. 55 +12. 66 +1.89 +1.46 1+1.23 +0.80

Bt Rl 12. 00 9.68 13.02 16. 25 19.21 19. 56 9. 62 14.19
Median 30. 45 +0.43 +0.77 0. 84 +1.64 +1.07 +1.09 10.37

[ 28R ] 13. 84 9.77 13.16 16.65 19.73 20. 61 11.13 14.98
Later +1. 17 +0. 58 +1.01 +1.71 +1.96 +1.63 +0. 87 +0.74

¥ #) 13. 27 10. 12 13. 41 16.71 18.98 19.71 10. 53 14. 68
Average +1.23 +0. 81 +0.92 +1.93 +1.97 +1.56 +1.26 -.0.78

MM AL Trangpiration rate (ugH 20. cm ~2.373)

I-% 0% 14.74 17. 27 36. 83 26. 09 37.56 25. 88 10. 92 24.19
Early +0.51 +2.79 +4. 47 +4. 33 +2.07 +2.03 +1.55 +1.48

ek ¥-¥ 12. 49 17. 63 22.61 34. 46 32. 44 28.29 11.23 22. 45
Madian 4-0.70 ~+2.72 +3.32 +3.04 +1.42 +2. 36 +1.19 4-0. 61

% ET8 5. 92 24. 04 28.12 33.82 25. 98 27.10 14. 48 25. 64
Later 1201 +4.21 +5.10 +2.94 +2. 44 +3.94 +2.23 +2.16
- 9] 14 38 19. 65 29 14 3 45 REERR 26. 42 12.2} 4094
Avcrage 11.90 +4.33 +7.30 +5. 16 2. 04 1+2.94 +2 3h + 2. 06

74T B H B A Water use efficiency (mgl02 g 'H20)

=% ¥ 1 4.186 2. 834 1. 700 2.970 2. 116 3. 248 4. 494 2. 713
Earty +0.255 | +0 450 | +0.205 | 4:0.558 | +0.247 | +-0.360 | +1.067 | +0.221
b L b 4. 241 2. 471 2. 575 2. 097 2.602 3. 305 3. 789 2.785
Median +0. 250 +0. 384 +0.311 +0. 271 +0. 146 +0.397 | +0.369 +0.100
e 3. 856 i. 835 2. 106 2. 176 2.422 3.393 3. 437 2.616
Later +0. 300 40. 291 t0.294 +10.228 +0. 276 +0. 376 +0.462 | +0.072
¥ ] 4.094 2. 380 2,127 2.414 2. 380 3. 315 3.907 2. 690
Average 10. 318 +0. 561 t 0. 450 +0. 549 +0.305 +0. 383 +0.830 +0.19i
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Tab. 2 The duirnal ebanges of the photesynthetic rates and
transpiration rates of soybean leaves '

Gri:si# fwmi 6100 9100 125 00 151 00 181 00 ﬂff”.
%3] ¥ ik P 13,24 19. 95 20. 31 15. 68 9. 50
Vs EMSAKT | 1356 28.67 | 2510 2508 | 1204 0.908 "
T8 YA EK Pn 15. 36 16. 18 16.05 - 14. 61 9. 46 )
Ri-2 BB Tr 12. 45 25. 83 32. 80 32.48 17.68 0.3%4
gy | rA@Ee | 137s- | 183 to.81 | 19.06 | 12.63 .
Rs Kk & Tr 10. 79 24. 51 42. 96 33.-95 12.73 0. 980
| % R FHAMEP 15.71 20. 32 22. 50 21. 70 13.27. 0,908+ -
Rs s HM KT 1. 37 2250 | 27.47 25. 20 10. 46
poRkE | RREEP | e 1690 | R s 8 |
L A T 8. 34 1. b6 22,01 15. 74 9. 96
45 KR K P 13. 86 1. 29__ 19. 10 17 10 12. 04 o541 -
Average FER% e K Tr 11.90 23. 42 28. 07 26. 48 12. 58

Pn . photesynthetic rate (umol CO 2. m ~“2.s 1) Tr, Transpiration rate (ug H 20.em —2.y 7))y
C. C. ;Cosrclation coefficient, » B#, » » B BK.

i dwe E9en (Cdse @len Elcw we

M keSS R
g1 Thee duimal changes in water use effrciency of soybean leaves

AN MAS MENRK H LR A, EXHEBREERER. +FLUSR
BB ST E WM TSR . A6 00~91 00 & 15+ 00~18 1 00 FIB M AKR
O A i 9 08~15 5 00 MEBM — T RRE AFIR 121 00 5 15+ 00 M



R /T H 38 KN AR &K fH R )

M D, EREEMNE. THON. wm% ZEEHA— H kR R RAEE Y £
15+ 0. iy SORLEA R SRR RANIAE 12 ¢ 00, A 4r BB SR KB, — B F Ko MR E:
(] S B A T R R AT BN 2 (198O SE CO MR — KPR BHR P
S, HAR L MBE 2% 254. 0~ 550. Appm , K A/BLTT BEIE L T KEH i P FREEEMR,
W i 5 o 2 R 7K AR LB 3 S

¢$ﬁ%ﬁHHM%%E$ﬂ$ﬁﬂmH$

FEERI K G A PARPE 2 XA 28 B UMM UE 3 S SRR VT

CPRBOM BRI E R K B R EG E$F%%@%ﬁ B AR LS F
mm%mﬁﬁﬁﬁgﬁiﬁ%Tﬁﬂ%%%&%nﬂ?ﬂﬁﬁ“mﬂﬁﬂﬂkkm
AR BRI A B E LR :

l_
. - ]
3
“‘.
[ S s
y 800 1600
Zﬁ%ﬁil{;_. ﬁﬂ‘mRS T e ] ﬁ""ﬂR7~a

KA R (mg CO 2« g ~1H 200 \\\:‘:{\‘\\\ FEHK Wmol COz e m ~2 1)
Water use effic iency Photosyuthetic ratc

= ::' HHHA (g H 20 - om —24- Y- (umol-m 251

Transpiration rate Photon density

w2 RERHLIM Y K SRR G S R R R SO TR

Tig. 2 The water use cfficiency photosynthesis and transpiration

of different leaves and photon density

FETE RN R I B B0 7K 40 R RO 2 R OR K, NS SERATF i A B Lk b 87K 43
RERALER BRNMERRK . AEMAER PR HBET . LRI A4
W T R RS AR T F 6, R TR R TR
KT o EE, R EYRERG REE T, KRG F BRSNS 7 BRH 27 )
K. FEHE LGN RTEEREETH. FEMA PR A BILFR TR FE =M
2, XTHERANEREY P TREMRES TERE. RAERARRBRERL®,
(6 BEE 25 (1984) 3] 5k [ o CO LR BEBRAT Hu T R 35 X FT BB FMBEE T — iy 638 B0 W
BB A BN B,

1. R SRR T B A A AR R0k 4 ) A

KGR A AL A 2 R O R BB 1973, kL) AR 1982), M 1 T L
B B R R B 0% 4 R TF 2K RA LA A T o 0 R T 4 SRR SR T o e R R



226 X @ # % 9%

M,X5MHAHR R+ SHASE S 0 BEE T RN (B LLRF 1987,
198 B—Bf ., K K a ARABEL SFEFMLBHELEZR . EXARE TN
LREEAR. Si#8. 088 ARSI LEREK, AR RIS HH 23.57%,21.
16%.22.74%, UGG HAIZROBRAERREBY 21. 24%, X85 R & Fot
FHEEBEA -HRAXRR, MEHARTRENAHY H, AREKS AR E
RBDEREBMNHET.7T7T%.

BEAh . @ Fh (60 SEARLARTEF B8 D5 5 5 M (60 PR LG T ALHY &b A |1 7K 2
AR LR O, A A B B S LA BERBED E SR AR K B B A K R
LET R SR, R 530 . R, B A B AR R R TR A A R, H X R
EREFRIT EHRBECE D).

#3  KSEHESFH R KPR (mgC0 2.8 7. H:0)
Tab. 3 The comparison of leaf water use efficiency between
old and new soybean cultivars

vkl | iR rHEDM | IR | 53 | EonR | el #3
Vi Vs Vs Ri-2 - Ry Rs—s¢ R7T—8 Average
B 4. 259 2. 437 2. 186 2. 201 2. 362 3.195 3. 802 2. 656
Old cultivars 10.309 | +0.392 | +0.555 | +0.244 | +0.284 | +0.423 | +0.421 | +0.201
5 b 3. 996 2. 346 2.082 2. 542 2. 391 3. 388 3. 969 2.733
New cultivars 10. 302 +0.639 | +0.370 { +0.660 | 40.336 | +0.367 { +1.034 { +0.139
KA Ditferrnee 0. 299 0. 091 0. 094 0. 341 0.029 0. 193 0. 167 0.077
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THE PHOTOSYNTHETIC RATE AND WATER USE EFFICIENCY
OF SOYBEAN LEAF

Yan Xiufeng Xu Shoumin Miao Yinong

(Biology Departinest of North East Normal Usiversily)

Abstract

The water use efficiencys (WUE) of soybean leaves changed obviously in different growth
stages. WUE was lower from V 3 to R y_, stages and higher in V ,, R 5_4 and R ;_, stages. The
changes of leaf photosynthetic rates showed a single peak curve during the whole growth stages
and the highest value occured in R ;. The duirnal change of water use efficiency during repro-
ductive stages was relatively higher in the early morning and later afternoon, but it was relatively
lower from 9,00 to 15;00 and varied gently. In R 3 —R , stages the value of water use efficien-
cy increased from the leaves at upper nodes to the leaves at lower ones. There was no difference
in water use efficiency during R ;_; while the difference was greater in podsetting and podfilling
stages than that in the other ones.

There were difference in water use efficlency among different cultivars. The old cultivars
showed higher water use efficiency in vegetative stages but lower in repraductive stages than the
new ones. So it was suggested that higher water use efficiency in reproductive stages may be bet-
ter to the growth of soybean seed.

Key words Soybean; leaf; Water use efficiency



