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Abstract: In this experiment,three strains that were obtained by crossing Glycine soja Sieb. et Zuce. and Glycine max (L. )
Men. were selected as the research objects and the male parent Glycane sofa. was used as control(CK). Four typical models of
photosynthesis light response curve,such as rectangular hyperbolic model, non-rectangular hyperbolic model, modified rectan-
gular hyperbolic model and exponential function model were adopted to fit the photosynthesis light response curves of the test
materials. The aim was to determine the model’ s suitability used for hybrid soybeans and compare the differences in photosyn-
thetic characteristics between the three strains and the male parent. The results showed that these four models could fit the
photosynthesis light response curves of strain 0004, strain 0005, strain 9002 and CK (R* >0.98). Because the rectangular
hyperbola model, non-rectangular hyperbola model and exponential equation model were unable to calculate maximum net pho-
tosynthetic rate ( Pn max) and saturation point(Isat) of plants and the fitting values were different from the measured values,
the phenomenon of photoinhibition could not reflected either. Only the modified rectangular hyperbolic model could solve the
questions mentioned above very well, which was suitable for this study. Through the comparison of the photosynthetic parame-
ters of the four tested materials, the strain 9002 showed the best photosynthetic characteristics and the strongest light adapta-
bility.
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Table 1 Results of light response curves fitted by four models and the measured data for test materials
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WRHTAR RWETAE RS MRS R
. R
R AR Initial Apparent " Light Light Dark §
i midl . Maximum net g 2B
Strains quantum yield quantum saturation compensation respiration
Model . photosynthetic R?
name /( umolCO, - efficiency point point rate
rate
pumol ! photons /(p,mol-m’z-sfl) /(Mmol'mfz'sfl) /(umol'mfz'sfl) /(Mmol'mfz's’l)

/(umol-m’z'sfl)

ERRAGHES
0004 Rectangular 0. 0887 0. 0567 33.0816 649. 2857 * 47. 4565 3.7329 0. 9940
hyperbolic model

JEH AR
Non-rectangular 0. 0597 0. 0504 28. 9855 633.8531 " 51.4553 2. 9607 0. 9968
hyperbolic model

TEIE B9 B XU 2R
Modified rectangular 0. 0665 0. 0504 23.0485 1666. 0203 49. 6970 3.0776 0.9991
hyperbolic model

TREL R
Exponential 0. 0568 0. 0504 23.4090 1377.8139 " * 20. 3935 1. 1299 0. 9982

function model

llkEe e

Measured data

— — ~22.9391 ~1600 ~54.1039 ~3.2761 —

BRI
0005 Rectangular 0.0795 0. 0493 27. 4476 622.2454 " 46.0613 3.2291 0.9952
hyperbolic model

e E AR
Non-rectangular 0. 0587 0. 0458 24. 9867 605. 5589 * 49. 4491 2.7479 0. 9967
hyperbolic model

1B TE 1 EL A AU 2
Modified rectangular 0. 0621 0. 0449 19. 3150 1747. 3769 48. 0642 2.7463 0.9987
hyperbolic model

TR
Exponential 0. 0495 0. 0435 19. 5179 1421.2429* * 23. 5480 1. 1313 0. 9975

function model

bR e

Measured data

— — ~19. 6879 ~1600. 0000 ~52. 8805 ~3. 0449 —

HABUMZ
9002 Rectangular 0. 0994 0.0512 22. 5065 499. 7207 * 35. 8985 3.0792 0. 9959
hyperbolic model

IE B UM £
Non-rectangular 0. 0795 0. 0506 21.3128 477.1936 * 38. 8025 2.8332 0. 9969
hyperbolic model
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wmol ~ 'photons /(pmolem =2+5~1) /(qpmol+m =2+s =1) /(pmol-m ~2+s =) /(pmol-m ~2+s ")
/(pmolem ~2+s 1)
(ENRBREN PR
Modified rectangular 0. 0936 0. 0506 17. 0598 2771. 6217 36. 5588 2. 9880 0. 9963
hyperbolic model
fRER K
Exponential 0. 0583 0. 0471 16.2433 1409.9139 * * 20. 4708 1. 1498 0. 9926
function model
ke €7
— — ~17.0304 ~2000. 0000 ~43. 4251 ~2.8595 —
Measured data
BB 2
CK Rectangular 0. 1042 0. 0501 20. 5793 470.4591 " 33.5881 2.9907 0. 9805
hyperbolic model
e B AN
Non-rectangular 0. 0502 0. 0449 17.3563 431.4521" 40. 7067 2.0159 0. 9947
hyperbolic model
BIER B AR
Modified rectangular 0. 0723 0. 0463 15.2888 1202. 6451 37.4186 2. 4645 0. 9994
hyperbolic model
ERAETEL A
Exponential 0. 0601 0.0474 14. 9244 1205. 4790 * * 20. 2510 1. 1680 0. 9963
function model
RS e e
— — ~13.9984 ~1200. 0000 ~41.4333 ~2. 4462 —

Measured data

" TR Py = AQE x Isat — Rd SRABGHAE ;™ ™ BUE LA AN 0.9, Pr,, JTXTNL BDEHEAGHALS

* The light saturation point was obtained by Pn,, =AQE x Isat — Rd; * * It is assumed that the net photosynthetic rate of 0. 9Pn,, is corresponding

to the light saturation point.
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