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Abstract: Soybean is a typical short-day thermophilic crop and the sensitivity to photothermal environments
determines the geographic adaptablity of soybean varieties. To further understand the photothermal responses,
282 Chinese accessions in mini core collection ( MCC ) were planted under both Spring and Summer cropping
seasons in Jining, Shandong province of China. Photothermal comprehensive response sensitivity ( PCRS ) of
the MCC was calculated based on the days from emergence to the beginning bloom ( R1 ). The results showed a
broad range of variations in PCRS and growth periods among the MCC germplasm. PCRS increased along with
the maturity groups of MCC. PCRS values of the major soybean ecotypes was ordered as follows: autumn-sowing
soybeans>summer-sowing soybeans>spring-sowing soybeans. Based on the PCRS values, the Chinese soybean
MCC accessions were classified into three classes: sensitive, medium and insensitive in photothermal sensitivity.
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A larger proportion of the spring-sowing and summer-sowing varieties showed medium-sensitive,, while 63.6% of
the autumn-sowing varieties were found to be photothermal-sensitive. The sensitive germplams belonged mainly
to the MGs later than MGII, and the medium-sensitive and insensitive germplasms covered all maturity groups
(MGs ). MG value of a given variety is highly related to its PCRS, indicating that MG is a simple and reliable
index to express the comprehensive response of soybeans. The gained results will be helpful to understand the
photothermal characteristics of soybean germplasm in China and provide a theoretical basis, in order to explore
and utilize the photo-insensitive germplasm in future breeding for widely-adapted soybean varieties.
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Fig. 1 Frequency distribution of soybean photothermal
comprehensive response sensitivity ( PCRS ) of

soybean mini core collection( MCC )
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Table 1 Variation of comparison of photothermal comprehensive response sensitivity ( PCRS ) of different sowing season ecotype

soybean germplasm
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Sowing season ecotype Number Mean Std. error Range Cv
K. Spring-sowing soybean 160 33.79c 0.77 8.87~54.52 28.90
H K13 Summer-sowing soybean 111 42.78b 0.81 19.21~61.06 19.89
K 5L Autumn-sowing soybean 11 49.53a 0.86 45.42~54.14 5.78
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Values not followed by same letter ( s ) are significantly different at 0.05 probability level. The same as below
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Table 2 Variation of photothermal comprehensive response sensitivity ( PCRS ) of different maturity group soybean varieties

AFT I FEAEK PCRS T-#{H (% ) PR (%) AR S (% ) AR (%)
Maturity group Number Mean of PCRS Std. error Range Cv
MG000~MGO 28 28.46d 0.96 21.03~44.84 17.89
MGI 24 26.73d 1.14 13.24~37.42 20.99
MGII 33 35.36¢ 1.33 22.30~47.39 21.58
MGl 52 38.80bc 1.14 15.87~53.58 21.27
MGIV 41 40.04b 1.26 13.65~50.22 20.14
MGV 45 37.26bc 1.75 8.87~53.15 31.48
MGVI 22 46.79a 1.94 21.74~61.06 19.43
MGVII ). VIf5  MGVII or above 37 46.77a 131 20.76~57.55 17.06
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Table 3 ANOVA of photothermal comprehensive response sensitivity ( PCRS ) of soybean mini core collection ( MCC )

s Sl A i 257 J5 Al ¥y P
Source of variation df Sum of squares Mean square P-value
F&12 4 Sowing season ecotype 2 434.596 217.298 0.040
H:H 140 Maturity group 7 4202.845 600.406 <0.0001
P < AEFMA 6 723.654 120.609 0.098
Sowing season ecotype x Maturity group

172 Error 266 17761.435 66.772

SR Total 282 436101.995
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The proporition of different PCRS varieties
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