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Effects of Different Temperature and Altitude on Seed Germination and
Seedling Growth of Sophora Moorcroftiana from Different Provenance

ZHOU Juanjuan
(College of Pratacultural Science, Gansu Agricultural University, Gansu Lanzhou 730070, China/State Key Laboratory of Highland Barley and Yak
Germplasm Resources and Genetic Improvement, Tibet Lhasa, 850000, China/Institute of Pratacultural Science, Tibet Academy of Agricultural and
Animal Husandry Science, Tibet Lhasa, 850000, China)

Abstracts: In order to find out the germination characteristics of S. moorcroftiana natural populations at different altitudes, six wild provenances
(2948,3091,3584,3 821,4 064,4 288 m) were selected as the research objects to compare the responses of seed germination and seedling growth
under different constant temperature treatments (5-30 “C). The aim is to reveal the ecological adaptation strategy to temperature change. The results
showed that seeds of S. moorcrofiiana could germinate at different altitudes, and the germination rate can reach more than 90% at 15 “C, 20 “C and
25 °C. With the increase of temperature, the germination potential and germination rate of the seeds increased first and then decreased, and the high
temperature (30 “C) limited the seed germination. The germination potential and germination rate at different altitudes had no obvious change. The
fresh weight, root fresh weight and dry weight initially increased and then decreased with the increase of temperature, reaching peak value at 25 “C.
At temperature 5 °C and 10 °C, S. moorcroftiana seeds only exhibited germination, but not conducive to seedling growth. High temperature (30 °C) in-
hibited the growth of seedlings. The seed vitality index under 4 064m was highest compared to other altitudes, and seedling length under 4 288 m was
significantly lower than other altitudes. Temperature significantly affected germination potential, germination rate, germination index, vigor index,
seedling length, root length, root fresh weight, seedling dry weight and root dry weight (p<0.05) , and altitude difference had significant effects on
germination potential, germination index, vigor index and seedling dry weight (p<0.05). There was interaction between temperature and provenance
on seedlings dry weight of S. moorcroftiana (p<0.05).

Key Words: Sophora moorcroftiana ; provenance; seed germination; seedling growth

175 B #5:2024-05-06
BEEIA : V9 [ i XS & TR H (XZ2022012Y0014N) .
{EE R IR LE (1987-) , 2, M E0Foe A BIDFFE 01, 28 Ny JE R B IR T & SRS, E-mail : zhoujjcaoye@126.com,,

018



HERLHE

2024 FEH 3 KB H A

b A= B (Sophora moorcroftiana) , X 44 “ V4 IR
RN EIES I, N G RH(Fabaceae) 15 S &
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F1 BHLR AR FORIR

g5 CREHEM EE/m 7L B
TATEAA
1 MEKRAK 2948 29°8'45.93'N,93°40'19.78"E
TEIEN
WU
2 MEBH 3091 29°2'57.03"N, 93°2'38,14"E
A7
i R
3 gL 3584 29°15'25.28'N,91°13'46.74"E
ik
4 HE 3821 29°21'19.82"N, 89°06'06.58"E e
A T ’ Wb
\ . . MOESS
5 HUEENHIFL 4064 29°09'24.24"N, 87°31'48.33"F, -
W
\ TR0
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Ji 5 (Seedling fresh weight, SEW ) FIH £ Fi £+ (Root
fresh weight, RFW) , B+ )5 %ﬁ@ﬁ?ﬁﬁﬁ@eedling dry
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FEAE I 10 “CAMERRT , K ZF Sl AT R, T A 3]

15 °CJa , R 2F M & 28 00 i $2 71 s o 15, 20,
25 CHY KR ZFEHRIIEF] 90%, 15 ‘CHI 25 “CHY K 2 H
IR R 80% LA I o il (30 °C) A B, #b A= BE AT
() K ZE 3N K 2F R WA T [ o N R B AR R b
T K ZFE ORI K 2 R0 IR AR AR R A 5 25 TC I
30 ‘CIRLEE T, 4R 3 821 m MDA B 1) & 25 34
VR ZER AT HARFP AT (HEF A RE.

AN TRV PR D H ML T~ 1) & 25 48 BORNG T35 4L
it o7 Yk B T v TR TR K, 5 °C R 10 "CAR I R b AR
MATARERE &, AR T A K RIES T, 5~
20 CAN R4 FhF 19 K ZFFE B KT 8, IRE

R2 BEXNARREBKERMFHEEZM

L C 4k /m KK CPI% RHFHEGRI% RS GI e g
2948 26.00+0.03ab 45.00+0.03a 3.23+0.41a -
3091 16.00=0.04b 32.00+0.02b 2.69+0.66a -
3584 26.00+ 0.03ab 4120.03ab 2.94+0.39a -
° 3821 26.00+0.03ab 43.00+0.02a 3.55+0.34a -
4064 28.00+0.04ab 44.00+0.04a 4.06+0.79 -
4288 36.00+0.06a 51.00+0.04a 3.75+0.63a -
2948 30.00+0.05a 65.00+0.08a 4.91+0.66a -
3091 11.00+0.03b 58.00+0.03a 2.50+0.44b -
3584 20.00+0.02b 62.00+0.03a 3.69+0.04ab -
10 3821 15.00+0.03b 66.00+0.03a 3.19+0.42b -
4064 16.00+0.02b 63.00+0.03a 3.29+0.37h -
4288 18.00+0.03b 63.00+0.04a 3.3020.34b -
2948 85.00+0.04a 91.00+0.02a 7.28+1.28b 109.96+16.19bc
3091 83.00+0.08a 94.00+0.03a 6.19+0.57b 93.07+7.15¢
3584 84.00+0.07a 95.00+0.02a 7.09+0.70b 104.81+5.22bc¢
" 3821 84.00=0.05a 91.0020.03a 6.59+0.45h 101.51£5.28bc¢
4064 92.00+0.02a 97.0020.01a 9.50+0.30a 149.73+4.90a
4288 92.00+0.04a 94.0020.03a 7.70+0.22ab 122.55+4.89h
2948 79.0020.08abc 97.0020.02a 6.50+0.25a 161.69£2.93b
3091 74.00£0.03bc 94.0020.03a 6.05+0.86a 153.80+20.81b
3584 86+0.03ab 95.00+0.03a 6.36+0.33a 152.137.11b
20 3821 67.00+0.06¢ 92.00+0.03a 5.78+1.02a 139.61+16.99b
4064 90.00+0.04a 97.00+0.02a 7.82+0.50a 201.35+8.83a
4288 85.00+0.03ab 94.00+0.03a 6.85+0.46a 173.8227.27ab
2948 96.00+0.02a 96.00+0.02a 9.96+0.27h 306.37+6.07a
3091 87.00+0.03a 92.00+0.03a 9.53+0.55h 292.18+10.71a
3584 98.00+0.01a 99.00+0.01a 10.55+0.59ab 309.63+27.88a
» 3821 84.00+0.07a 91.00+0.07a 9.05+0.52b 283.43+13.70a
4064 92.00+0.02a 96.00+0.02a 11.87+0.92a 324.81+16.50a
4288 89.00+0.07a 95.00+0.07a 10.76+0.49ab 331.15+4.50a
2948 89.00+0.06a 93.00+0.04a 10.21+0.97a 244.02+17.69ab
3091 92.00+0.07a 92.00+0.07a 10.90+0.87a 245.68+22.67ab
" 3584 90.00+0.06a 90.00+0.06a 10.52+1.46a 246.13+25.39ab
3821 74.00+0.08a 80.00+0.08a 9.26+1.56a 220.11+30.24b
4064 85.00+0.11a 95.00+0.03a 10.62+1.12a 237.46+19.83ab
4288 95.00+0.03a 96.00+0.02a 12.67+0.71a 265.34+9.53a

T - PRI N~ B (AR D 5[] —R 2 v RS ) N 3R R 28 57 B35 (p<0.05 ), T 1]
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THE 225 Cla , R e Bubm T2 12,67, 25 °C
M30CT,fr G Te e & & T 15 CAHl
20 °C, H 30 ‘CMIL T 25 CHRBEEALFE o 15~25 ‘CIRJE
TR, V4K 4 064 m b AL AR AP 1996 S35 50 T
HAHFR AT 16 15 “CHI20 “CHf2E R B35 (p<0.05) .
22 RENBAEEMFHHERKNZM

ANTRIRLEE XS O [ AN RV R D A BRI i AR
KRR G52 m, WL 3. B R T, B AR
KIS, 25 “CIREIR A . 2 948,3 091 m,
3584,3 821,4 064,4 288 m 6 P[RR ML T
A R A4 90108 30.75,30.67,29.34,31.33,27.37,
30.77 em 1 19.60, 20.67, 19.41, 19.22, 16.99,
17.20 em, =R (30 C)ALEE, 4 A K23, i
FREAR T 20 “CHI25 ‘CALFR, AIRIfEIR(15~25 °C)
A PR R [RIEER RS A BRI B R AR 25 AN
o AAE 30 CALFR, TR 4 288 m WM LERRAI I T 1
i AR T HA AP IR 40 1 (p<0.05) .

ASTRIRLBE X5 >k [ AN [ g PR 0 A A 4 v AR K
R T AR O TS MO T o 1 5
W3R o AR RD A A0 &)y 1 i I AR A I

AT T e B R R 0, 25 "CR ik
S AH ;30 “Cra iR AL B 5, 4 o o AR e
TR A R, 25 CabRid,2948,3 091,
3584,3 821,4 064,4 288 m 6 A [a] V3K b A #1L S
Bk &) B 5 5 & 4 518 1.08, 0.96, 1.16, 0.98, 0.96,
112 g, B & T HAB IR 5 15,20,25,30 CA4bHE T
WO A LA P AR e R NS TR 2SR A K. 15,
20,25,30 ‘CACEETR , A [A) g b A= BE 4 i A AR T
TGS, BN 0.01 ¢/5 ¥
23 BEMEBRMUABMTFHEELMOGEERKY
ZTHER

P 26 4 0977 2243 Al IR R S 2 R W A [ i
WRD AP0 A ) R 2R84 R 2R R BRI
FFEEC IR AR R TR BT SR AR
1 (p<0.05) , WP AU BS A= ML 1 10 % 28 5k 2F
F6 5 WE AR B T R AR B I (p<
0.05) o I RN P X0 A AR 4 A0 7 T T ) 5
Wil A7 7E A8 HAE FH (p<0.05) |, T B8 FIVHEEA X0 A B il
T K Al AR K i A AR AR AN A E S BAE I .

®3 BEXNAREBERUERYEERRK HERERERE. HTRENRTFRENZN

S e g e L TG SFW/ MREETE RFW/ Wi TR SDW/ AR RDW/

R C 1K /m Hi 1 SL/em HH RL/em (55 HE) (55 HE) (55 HE) (55 HE)
2948 15.10£0.25a 11.22+0.27a 0.63+0.02a 0.05+0.01a 0.14+0.00ab 0.01+0.00a

3091 15.03+0.33a 12.12+1.09a 0.66+0.01a 0.05+0.01a 0.15+0.01a 0.01+0.00a

3584 14.78+0.87a 10.73+1.51a 0.57+0.03a 0.04+0.01a 0.14+0.00a 0.01+0.00a

P 3821 15.40+1.01a 12.40+0.93a 0.63+0.06a 0.05+0.00a 0.14+0.00ab 0.01+0.00a
4064 15.7740.97a 11.7740.58a 0.59+0.02a 0.05+0.01a 0.12+0.01b 0.01+0.00a

4288 15.91+0.95a 12.06+1.64a 0.62+0.04a 0.04+0.01a 0.13+0.01ab 0.01+0.00a

2948 24.87+1.23a 17.56+0.81a 0.84+0.03ab 0.06+0.00a 0.16+0.00a 0.01+0.00a

3091 25.4120.20a 16.570.74a 0.83+0.02ab 0.06+0.00a 0.15+0.00a 0.01+0.00a

3584 23.92+1.55a 17.32+1.58a 0.80+0.02b 0.06+0.01a 0.15+0.00a 0.01+0.00a

20 3821 24.14£1.09a 16.44=1.14a 0.82+0.02ab 0.06+0.00a 0.16+0.01a 0.01+0.00a
4064 25.76+0.75a 16.99+0.68a 0.90+0.02a 0.07+0.01a 0.16+0.01a 0.01+0.00a

4288 25.38+0.84a 17.20+1.31a 0.80+0.06b 0.06+0.00a 0.17+0.01a 0.01+0.00a

2948 30.75+1.04a 19.60+1.51a 1.08+0.05b 0.07+0.01a 0.19+0.00a 0.01+0.01a

3091 30.67+0.67a 20.67+1.00a 0.96+0.05h 0.07+0.00a 0.19+0.01a 0.01+0.01a

3584 29.34+3.93a 19.41+0.86a 1.16+0.07a 0.07+0.01a 0.19+0.00a 0.01+0.00a

» 3821 31.33+0.33a 19.22+1.11a 0.98+0.04h 0.07+0.00a 0.19+0.00a 0.01+0.01a
4064 27.3720.61a 20.21+0.75a 0.96+0.03b 0.07+0.00a 0.20+0.00a 0.01+0.00a

4288 30.77£1.00a 20.86+1.84a 1.12+0.05ab 0.07+0.01a 0.20+0.01a 0.01+0.00a

2948 23.89+0.25a 12.82+0.01a 0.64+0.03b 0.05+0.00a 0.11+0.00a 0.01+0.00a

3091 22.53+0.43ab 13.88+1.01a 0.72+0.07ab 0.06+0.00a 0.11+0.00a 0.01+0.00a

3584 23.40+1.11a 12.63+1.42a 0.75+0.07a 0.05+0.00a 0.11+0.00a 0.01+0.00a

% 3821 23.78+0.52a 13.41£0.16a 0.64+0.04b 0.05+0.01a 0.09+0.00b 0.01+0.00a
4064 22.37+0.47ab 11.82+0.45a 0.70+0.02ab 0.05+0.00a 0.12+0.00a 0.01+0.00a

4288 20.94+0.27h 12.33+0.60a 0.62+0.05h 0.06+0.01a 0.09+0.00b 0.01+0.00a
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Ttem GP GR Gl 17 SL RL SFW RFW SDW RDW
T 269.42%* 227.63* 119.04* 614.31* 468.80* 1218.14* 0.38 475.74* 264.97* 470.92*
A 4.78%* 2.70 4.87* 6.06* 0.21 0.45 0.42 0.29 4.35% 0.72
TXA 1.12 49.25 1.00 1.53 0.77 0.92 0.48 1.23 5.00% 0.92

W RREF B, p<0.05,
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T TEA N AR A XK 7E 2 900~4 300 m
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A B 09T D FR A 2 T AR SR T
w00 54— BLTFAK 4 288 m DA BRA 1 v K b 251
THABRMIRL T X AT RS TR AR 1 e i
PRI S5 A2t 1 b R A K e DA A
FERES T HETAHH] 1 EAR AR
S0k
(LB P ERE 5540 5 (M. bt B4 R, 1994:77-78.
2] /vt Bl e ot , s . G A A AL I AR e VR R DR 0 8 T & R 44

L] sl A 2 LRI, 2022,41(3) :50-54.
(VSRR , T h 22, 45 R T8 sUXH D A M V5 45 4

TERYSEM LT ). VUL REI24 4, 2009,29(8) : 1670-1677.
C4JFET Ui, kb, PRt , 45 . VPG R 5 A1 Y1 0 o B2 M TEE ML

APt Al K E L) ] A A2 2441, 2017 ,41(1) : 53-61.

(SRS b AR AR VD A 35 W PR R) 25 5 [ ] Al ) A 25 2 41, 1998
(4):379-384.
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