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Study on the Adaptability of Seed Germination and Physiology of Three
Grasses to Diurnal Temperature Change in Alpine Region

GU Tao, BAO Sai-hen-na’, MIAO Yan-jun, HAN You-jian, SU Zhi-gang, ZHUO Ma-yong-qing
(Xizang Agriculture and Animal Husbandry University, Nyingchi, Xizang 860000, China)

Abstract: This study investigated the temperature adaptability of three grass species (Elymus nutans, Bromus
inermis, and Festuca sinensis) through the controlled experiments simulating diurnal thermal regimes (10°C/
5C, 15°C/5°C, 20°C/5°C, 25°C/10°C) characteristic of their natural habitat during March-November. We sys-
tematically analyzed seed germination dynamics (quantified by germination rate, potential, and index) , seed-
ling growth parameters, and physiological stress markers to elucidate species-adaptive responses to temperature
gradients in Alpine region. With the increase of temperature, the germination rate, germination potential and
germination index of the Elymu snutans seeds all increased first and then decreased. The germination rate, ger-
mination potential and germination index of Bromus inermis and Festuca sinensis seeds increased significantly
with the increase of temperature. The contents of malondialdehyde (MDA, soluble sugar (SS) and free pro-
line (Pro) of the three grass seedlings increased with decreasing temperature. The results showed that the opti-
mum temperature was 20°C/5°C for Elymus nutans, 25°C/10°C for Bromus inermis and Festuca sinensis. The
comprehensive evaluation of the membership function showed that the temperature adaptability of the three
grass species was Elymu snutans = Bromus inermis = Festuca sinensis.
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Table 1 Analysis of growth indexes of three grasses under variable temperature treatments

JEBE Treatment  #RK Root length/em 24 Shoot length/cm  #2F3 Root dry weight/ (g-plant ') 2FF & Bug dry weight/ (g-plant ")

A, 2.14° 5.12" 0.09 0.04°
A, 2.39° 8.41% 0.99* 0.58"
A, 1.02 12.85* 0.05" 0.06"
A, 1.01° 9.32% 0.07° 0.05™
B, 1.58" 3.48" 0.08 0.04*
B, 1.92° 6.57" 0.07" 0.06"
B, 2.75° 5.93% 0.13" 0.07"
B, 1.29° 7.72° 0.05° 0.05"
¢, 0.28" 3.92" 0.01* 0.01"
C, 0.54* 5.18 0.02 0.02
C, 0.23" 5.19° 0.005" 0.02
C, 0.43% 5.04" 0.01* 0.02"
HeFP 1.2 .3 4Kk 10°C/5°C  15°C/5°C . 20°C/5°CH 25°C/10°C, A (B C 435 J T T Bl Bl A5 G 1 48 2 AP A 2R 58 36 h/NG P RE R

IH&L?@TWHHD@H TEPR Y 25 5 3 (P<C0.05)

Note: 1, 2, 3 and 4 in the table represent the 10C/5°C, 15°C/5°C, 20°C/5C and 25°C/10°C, and A, B and C are Elymus nutans .Bromus iner-
mis and Festucas inensis, respectively. The small and medium letters in the table indicate the significant difference of the same variety and the

same index under different treatments (P << 0. 05)
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Fig.4 Effect of temperature on soluble sugar content of

three grasses
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Table 2 Comprehensive evaluation of membership functions

o e T E p il
Trc%l;t}fcm Rootfn{;h/cm Shoot?;rzth/cm Rootdryweilght/ Bugdrywe?ht/ SS MDA  Pro D CEHME HEE
(g-plant ) (g-plant ")
A, 2. 14 5.12° 0.09 0.04° 3.96  34.54 110.36 0.505 0.617 1
A, 2.39 8.41" 0.99* 0.58" 3.02  28.67 103.45 0.864
A, 1.02" 12.85" 0.05" 0.06" 2.47 2375 96.35 0.600
A, 1.01° 9.32" 0.07" 0.05" 1.58 17.64 90.32 0.499
B, 1.58" 3.48" 0.08 0.04 3.04 36.74 101.75 0.358 0.427 2
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C, 0.43% 5.04" 0.01* 0.02° 0.97 23.68 80.74 0.252

W 1,2,3,4 48510 10°C/5C  15°C/5°C . 20°C/5°C R 25°C/10°C, A, B, C Rk F R BRI Ligk bty
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