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Abstract: In this study, three different light response models were used to simulate the effect of different compound
fertilizers on the light response characteristics of maize at seedling stage. The optimal model was selected though compar-
ing the advantages and disadvantages of different fitting models. This study could provide a scientific basis for the the re-
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by using the optimal model to simulatie the maize photosynthetic parameters. On the basis of plot fertilization test, the
photosynthesis of a maize (cultivar, Changcheng799) leaves at the seedling stage was measured by LI — 6400 portable
photosynthesis system. The photosynthetic response characteristics of maize seedling leaves under different levels of com-
pound fertilizition treatments were studied, and three different light response models, including rectangular hyperbola
model, non-rectangular hyperbola model and modified model of rectangular hyperbola were used to selected the optimal
model by comparing the fitting degree ( R*), apparent quantum efficiency (@ ), maximum net photosynthetic rate
(Pny,.) , light saturation point ( LSP), light compensation point ( I,) and dark respiration rate( R;). (1) The three
kinds of the models can be well applied to fitting the maize leaf Pn light response of different compound fertilizer treat-
ments, and the determination coefficient of the three different models were all greater than 0.98. The determination coef-
ficients in order are: the rectangular hyperbola modified model > the non-rectangular hyperbola model > the rectangular
hyperbola model. (2) The four parameters of maximum net photosynthetic rate ( Pn,,,), light saturation point ( LSP),
light compensation point (/,) and dark respiration rate( R;) are close to the measured values by the right angle hyperbol-
ic model. (3) The net photosynthetic rate, intercellular CO, concentration, stomatal conductance and transpiration rate of
maize on seedlings stage increased with the increasing of fertilizer application rate, but decreased by the extreme rate of
fertilizer. Reasonable increase of the amount of fertilizer could increase the chlorophyll content of the maize leaves at
seedling stage, and prolong the period of higher photosynthetic capacity. The results from the three models simulation
show that the modified rectangular hyperbola model can best fit the light response of photosynthesis and accurately calcu-
late main photosynthetic parameters, such as the maximum net photosynthetic rate and saturation light intensity. Thus,
the modified rectangular hyperbola model can be applied to fit the light response curves of photosynthesis of maize under
different compound fertilizers in dry-hot valley purple soil of Yuanmou. Therefore, the fertilization amounts ranged from
1.12 t*hm ™ *(N, 0.190; P,0s, 0.190; K,0, 0.190 t*hm™?) and 1.49 t-hm~*(N, 0.253; P,0s, 0.253; K0,
0.253 t*hm~2)were the tolerable fertilization amounts.

Keywords: maize; photosynthetic parameter; fertilization; rectangular hyperbola model; non-rectangular hyperbola

model; modified model of rectangular hyperbola
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Table 1  The fertilization amount and nutrient content of different fertilization levels

i A 7K S it AT Feor i

P o . N P,0s K,0
Fertilization level Fertilization amount Nutrient content

0.5CK 0.37 0.189 0.063 0.063 0.063
CK 0.75 0.384 0.128 0.128 0.128
1.5CK 1.12 0.570 0.190 0.190 0.190
2.0CK 1.49 0.759 0.253 0.253 0.253
2.5CK 1.87 0.954 0.318 0.318 0.318
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maize leaves under different amount of fertilization
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Table 2 Mathematic expression of three models and their parameters
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Table 3 Comparison of the measured date of photosynthesis-light response parameters of maize leaves and results fitted by 3 models

£ )
:’[%(f;l Tl’fj‘;{nl Pn s “ I( LgP Rd ¢c Rz
0.5CK 14.200 0.008 16.257 1285.000 2.120 — —
CK 18.300 0.010 26.595 1675.000 3.110 — —
FUE 1.5CK 19.100 0.011 30.963 1830.000 3.620 — —
Measured data
2.0CK 20.500 0.012 34.751 1820.000 3.650 — —
2.5CK 17.900 0.011 29.484 1790.000 3.650 — —
0.5CK 18.824 0.101 30.483 366.960 2.646 0.075 0.991
L 2 CK 24.351 0.105 40.155 441.293 3.59% 0.076 0.992
Rectangular 1.5CK 28.068 0.112 47.042 456.629 4.436 0.079 0.984
hyperbola modea 2.0CK 30.737 0.098 55.397 526.897 4.614 0.071 0.982
2.5CK 27.096 0.102 53.285 478.433 4.527 0.071 0.981
0.5CK 16.634 0.025 85.769 760.919 2.091 0.027 0.999
Rt e CK 20.967 0.059 49.886 445556 2.915 0.063 0.986
Non-rectangular 1.5CK 23.083 0.054 62.505 507.367 3.332 0.057 0.999
hyperbola model 2.0CK 23.853 0.042 77.038 649.201 3.224 0.046 0.998
2.5CK 21.537 0.043 74.682 583.038 3.193 0.045 0.997
0.5CK 14.203 0.078 32.100 1299..500 2.311 0.070 0.996
U e TR CK 17.518 0.080 45.993 1387.048 3.225 0.074 0.994
Modified model of 1.5CK 20.016 0.078 54.633 1306.865 3.863 0.070 0.998
rectangular hyperbola 2.0CK 21.515 0.065 66.053 1362.095 3.955 0.060 0.998
2.5CK 19.025 0.069 63.224 1303.119 3.926 0.062 0.995
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