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RESEARCH OF PHOTOSYNTHESIS DIURNAL VARIATION AND ITS AFFECTING FACTORS FOR DIF-
FERENT SOURCE SOYBEANS

ZHANG Rui-peng' , YANG De-zhong’ ,FU Lian-shun’,LLU Tie-gang”, LI Dian-ping” , XIE Fu-ti'

(1. Agronomy College of Shenyang Agricultural University, Shenyang 110161; 2. Tieling Academy of
Agricultural Sciences,Tieling 112616)

Abstract Diurnal variation of photosynthetic rate was determined for three different source soy-
bean cultivars by using LI—6400 portable photosynthesis system at flowering and grain filling in
the field condition. The correlation between photosynthetic rate and its affecting factors of Cond,
Ci, Tr,T,,CO,R,RH_R,PAR and VpdL were analyzed. The results indicated that limiting fac-
tors of net photosynthetic rate were different for three soybean cultivars in different time of a day
at flowering and grain filling. Net photosynthetic rate of leaf was positively correlated with Cond,
PAR and Tr,but negatively correlated with Ci and VpdL in most time of a day.
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Diurnal variation of net photosynthetic rate and its affecting factors at flowering
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Fig. 2 Diurnal variation of net photosynthetic rate and its affecting factors at grain filling
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Table 1 The correlation between soybean leaf net photosynthetic rate and its affecting factors at flowering

b I [l
Cultivars Time X X X X X X X X
Darby 5:00 —0.082 —0. 940" 0.514 0.172 —0.223 0. 067 0. 383 0.038
7:00 —0.837 —0. 908~ —0.791 0. 589 —0.752 —0.403 0.943" 0. 815
9:00 0.947 %~ 0.229 0.963**  —0.049 —0.320 0.312 0. 252 —0.807
11.:00 0.997** —0.785 0.997~ 0.979"* 0. 310 0. 369 0. 339 —0.986" *
13:00 0.985" * 0.636 0.975**  —0.564 0. 898" —0. 645 0.772 —0.891"
15:00 0.661 —0.427 0.967** 0. 261 0. 819 —0.878" 0. 601 —0.056
17.:00 0.572 —0.590 0. 631 0. 230 —0.373 0. 710 0. 787 —0.313
19:00 —0.324 —0.968"* —0.419 —0.395 —0.494 0.989 " * 0. 648 —0. 326
Liaodou 11 5:00 0.718 —0.993** 0. 404 0. 055 —0.721 —0.792 0. 715 —0.920%
7:00 0.210 —0.191 0. 240 —0.139 —0.472 0. 390 0. 109 —0.203
9:00 0.228 —0.404 0. 545 0. 430 0. 456 —0. 364 0. 707 0. 070
11:00 0.975" —0.923 0.917 0. 086 0.461 —0. 687 —0.496 —0.995**
13.:00 0.996* 0.033 0.967~ 0.517 0. 231 —0.501 0. 853 —0.923
15:00 0.979 "~ 0.943" 0.993**  —0.810 0.901" —0. 826 —0.362 —0.955* "
17:00 0.325 —0. 289 0. 547 0. 289 —0. 186 0. 590 0. 830 —0.114
19.:00 —0.659 —0.519 —0. 645 —0.152 0. 545 0.167 —0. 367 —0.020
Mukden 5:00 —0.370 —0.802 0. 800 0. 665 0.908~ —0.736 0.577 0.534
7:00 0. 146 —0.663 0. 326 0. 330 0.724 —0.474 0. 710 0. 084
9:00 0. 769 —0.475 0. 838 0.738 0. 634 —0.636 0. 836 —0.117
11.:00 0.699 —0. 296 0. 807 0. 215 —0.562 0.721 0. 804 —0. 440
13:00 0.525 —0.239 0.491 —0. 641 0. 235 —0.114 0.472 —0.468
15:00 —0. 400 —0.900* —0. 220 0. 290 0.176 0. 501 0. 584 0.401
17:00 0.897~ 0. 655 0.956**  —0.671 0. 137 —0.212 0. 039 —0. 785
19:00 —0. 265 —0.965"* —0.397 —0.573 0.892" 0.692 —0.976" * —0.682

R XX Xy X X5 X X7 X R RS FL S (Cond) L 41 M ] B CO, 36 BE (C) L 26 B 3 R (To) i (T 28 S CO, ¥ BE
(COR) VS ANEE (RH_R) A A JU4EH (PAR) JETIHEM AR E T H(VpdL) (LU FFED . « R SUBEMHEZER, « » £IR

IS o o

Notes: X1 . Xy . X3.X; . X5,Xs.X7.,Xg indicate Cond,Ci, Tr, Ty, CO; R,RH_R,PAR, VpdL, respectively. The same as follows. * and * x

indicate significant at 0. 05 and 0. 01 level, respectively.
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Table 2 The correlation of soybean leaf net photosynthetic rate and its affecting factors at grain filling

it b I ]
Cultivars Time X X X X X X X X
Darby 6:00 —0. 329 —0. 800 —0.186 0. 608 0. 320 —0. 350 0.415 0.47
8:00 0. 707 0.424 0. 809 —0. 270 0. 181 0.279 —0.119 —0.54
10:00 0.920" —0. 065 0.962" 0. 185 0.120 —0. 203 —0. 046 —0.166
12.00 0.991** 0. 802 0.979** —0.568 —0.456 0. 031 —0.692 —0. 888"
13:00 0.618 —0.408 0.675 0. 557 —0. 466 0.131 0. 345 —0.051
14.00 0. 636 —0.797 0.948" 0. 806 —0.455 —0.091 0. 791 0.743
16:00 —0.016 —0. 823 0. 188 0. 689 —0.594 —0.580 —0.353 0.619
18:00 —0. 155 0.231 —0. 245 0. 660 0.777 0. 710 —0.710 0. 260
Liaodou 11 6:00 0.553 —0. 575 0.779 0.170 —0. 140 0.222 0.702 —0. 348
8:00 0. 684 —0. 201 0. 694 —0.184 0.222 0. 540 0.142 —0.525
10:00 0.282 —0.783 0. 595 0.503 —0.705 0.223 0.772 0.261
12.00 0.911~ —0. 346 0.906" —0.297 —0. 444 —0.176 —0. 608 —0.736
13:00 0.778 0.001 0.718 —0.782 —0.371 0.613 —0.131 —0. 806
14.00 0. 867 —0.670 0. 821 0.416 —0.562 —0.294 0.471 —0.524
16:00 —0. 843 —0.985** —0.862 0. 757 —0. 765 0. 785 0.622 0.779
18:00 —0.673 —0.976**  —0.554 0.563 —0. 706 —0.528 0. 69 10. 694
Mukden 6:00 0. 383 —0.937" 0. 852 0.372 —0.579 —0. 887" 0.717 0.130
8:00 0. 720 —0.902" 0. 844 0. 487 —0.776 —0. 868 —0. 381 0.202
10:00 —0.231 —0.964** —0.149 0. 487 0.117 0.663 —0.043 0.312
12.00 0.871" —0.897" 0. 757 —0.970* * 0. 809 —0.874* —0.483 —0.990* *
13:00 0.907" —0.909" 0.923* 0.937" —0. 669 0. 504 0.703 0.097
14.00 0. 842 —0.963" " 0. 817 —0. 817 0.941" —0.913" —0.417 —0.779
16:00 0.956**  —0.864 0.967** 0. 601 0.216 —0.458 0. 496 —0.490
18.00 —0.036 —0. 370 —0.320 0.020 0. 666 0. 924 —0.637 —0.590
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