J&W4  Guihaia Jan. 2024, 44(1) . 68-76 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202301019
RET, Bk, W3, SF, 2024, AFEHREET PEG AL T B Wi e AH W B it B 2 A i RS2 ()], ) VUAEY, |
44(1) . 68-76.
LIANG HZ, YANG JS, QIN Y, et al., 2024. Effects of simulated drought by PEG-6000 on the germination of Hopea chinensis E e
seeds under different temperature condltlons [J]. Guihaia, 44(1); 68-76.

AEEE T PEG =T 2 X # fE 1547
PRI 357 22 7 F HE & 1Y R 0

RET, BaE', F B, BHE, HEF',
HARAM, TEA, B OB, xlma

(L TP B A MO RLEAF T BE, T PRI A AR GE IR B SIS, BT 5300025
2. ITVHI A RS E KK ARG X, TP Bk 538021 )

i E. Bt 22 (Hopea chinensis) FF A WAL HEFF T, V3RS R 707 4 0 1R BE K 43 0938 P | 1% B
RENTSGEEFF N E 3 FIRE (15.20.25 °C), RH 6 T~ 2 .1 (PEG-6000) ¥ £ (0% .5% . 10% .
15% \25%F1 35% ) 401~ 5 e b B A5 B i3 AP A i il . S5 SRERIT . (1) IREEXS Fh 1 & B
R, AT R NA R EE R R A R R A AR MRS ZE RN T P A R T e 2
TS A K B B ek 3 T v T AT, W & D S BV B T e g sk BT (2) TR xR R B B
o (AR EER  Fh A AR W B B AR R A D 0 ARG VR ZE R RINTE AR R T R e AR
JEE I EE S AT R A W A Bl B T S R BN I T (3) TR RN SR Y A8 BAE I Rk B
BHRFEZW, TREWET, ARRE ST F T8 & W ERIRE, 7€ 35% PEG-6000 i T ,20 °C A1 25 C
IF, Fb 3 % R A5k 8.89% 1 15.55% , . T 15 °C (0% ) . L LR | 3& B Ah T & R A 20 °C Al
25 °C 3G EAH FHAA KA AR R 25 °C 5 TR, B 1 & 2 B 040 i 4 FH i | 52 0 36 %
W 2 P9 52 T g 90 DR 2, 3 Y 9 I T G A SR e X R & AR E

KB  WfGAEY, Benbk A R, TRMNA, Rk

FE S 0945 XERERIRAES . A XEHS: 1000-3142(2024)01-0068-09

Effects of simulated drought by PEG-6000 on the
germination of Hopea chinensis seeds under
different temperature conditions

LIANG Huizi', YANG Jisheng', QIN Yi’, PAN Weihu®, XIAO Yufei',
HUANG Ronglin', WANG Renjie', JIANG Yi', LIU Xiongsheng' "

Yeis BHA. 2023-08-11

EE£mH. .%‘(E&}‘H"_A%ji(32301464) I PE AR R R R 4 (2020GXNSFBA297043)

E—EE . BRET(1992-) Wi+, TAIN, 35 AT B0 RIS , (E-mail ) 289631276@ qq.com,,
EEEE NEER WL RIS EENFEMAGRE F RIS, (E-mail ) 517261654@ qq.com,



1

7

1

PHEAE . ARNREET PEG BT 50 WG A e i3 22 Fh - 1 & 152 0

69

(1. Guangxi Key Laboratory of Superior Trees Resource Cultivation, Guangxi Forestry Research Institute, Nanning 530002, China;

2. Guangxi Fangcheng Golden Camellias National Nature Reserve, Fangchenggang 538021, Guangxi, China )

Abstract; Hopea chinensis is distributed in China and its seeds are typically reclacitrant. In order to investigate the
germination adaptability of seeds to temperature and moisture, we carried out an experiment with three different constant
temperatures (15, 20, 25 °C) controlled by artificial climate incubators, and used six polyethylene glycol (PEG-6000)
concentrations (0%, 5%, 10%, 15%, 25% and 35%) to simulate drought stress. The germination characteristics of these
seeds were carefully examined. The results were as follows: (1) Temperature exerted a significant influence on seed
germination. Regardless of the level of drought stress applied, higher temperatures positively affected the germination
percentage, germination energy, germination index, radicle length, sprout length and vitality index of seeds, higher
temperatures led to shorter germination delay and increased fluctuations in the germination duration. (2) Drought stress had
a significant impact on seed germination. Under identical temperature conditions, increasing levels of drought stress resulted
in decreasing of germination percentage, germination energy, germination index, germination duration, radicle length,
sprout length and vitality index of seeds. Moreover, higher levels of drought stress led to longer germination delay of
seeds. (3) The interaction between temperature and drought stress had a significant influence on seed germination. Under
drought stress, seed germination exhibited different responses under different temperature conditions. Specifically, under
conditions where a PEG-6000 concentration of 35% was applied as drought stress treatment, the germination percentage at
temperatures of 20 “C and 25 °C were significantly higher than those observed at 15 °C (8.89% and 15.55% compared to
lower percentage at 15 °C). However, it was important to note that when subjected to both 35% PEG-6000 and a
temperature of 15 °C, the seeds no longer germinate. In summary, our results indicate that the suitable temperatures for seed
germination are identified as being at 20 C and 25 “C. It is determined that the most favorable temperature for early
seedling growth is 25 “C. As the drought stress intensifies, the inhibitory effect on seed germination become stronger, the
effect of drought stress on seed germination is higher than that of temperature. Additionally, moderate warming can help
alleviate the inhibitory effect of drought stress on seed germination.
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Table 1  Effects of simulated drought stress at different temperatures and concentrations

of PEG-6000 on seed germination of Hopea chinensis

PEG-6000 ¥k

Wik B8 T PEG-6000 concentration
. L= Temperature
Germination parameter (C)
0% 5% 10% 15% 25% 35%
k&R 15 60.00+6.67Ab 57.78+7.70Ab 46.67+6.67Bb 35.55+3.85Ca 15.55+3.85Da  0.00+0.00Ec
GP (%)
20 95.55+3.85Aa 82.22+3.85Ba  68.89+3.85Ca 48.89+7.70Da 20.00+6.67Ea  8.89+3.85Fb
25 93.33+6.67Aa 84.45+3.85Aa 62.22+3.85Ba 44.44+7.70Ca 22.22+7.70Da 15.55+3.85Da
W K B 15 22.22+3.85Ab 20.00+0.00Ab 8.89+3.85Bb 0.00+£0.00Cc 0.00+0.00C ND
GE (%)
20 46.67+13.34Aa 40.00+6.67Aa 24.45+3.85Ba 4.45+3.85Ch 0.00+0.00C ND
25 48.89+3.85Aa 42.22+3.85Ba 26.67+6.67Ca 20.00+0.00Da  0.00+0.00E ND
W A& H8 5 15 1.08+0.07Ab 1.01£0.10A¢c  0.73+0.11Bb  0.45+0.05Chb  0.18+0.03Da ND
GI
20 2.02+0.16Aa 1.69+0.09Bb 1.29+£0.07Ca  0.70+0.11Da  0.24%0.10Ea 0.11+0.06E
25 2.15+0.16Aa 1.95+0.16Aa 1.28+0.20Ba 0.83+0.13Ca  0.32+0.11Da 0.19+0.04D
] A 15 4.67+0.58Ca  4.67+0.58Ca 5.67+0.58Ca 8.33+0.58Ba  10.67+0.58Aa ND
GD (%)
20 3.33£0.58Cb  3.67+0.58Cab 3.67+0.58Ch  7.00+1.73Bb  10.00+1.00Aa 11.67+1.53A
25 2.33+0.58Eb  2.67+0.58DEb 3.67+0.58CDb 4.67+0.58Chb  7.67+0.58Bb 9.67+0.58A
W& 15 8.33+0.58Ab  8.67+1.15Ab  8.33+1.15Ab  6.67+1.15Aa 3.00+1.00Ba ND
D (%)
20 7.67+0.58Bb  7.67+1.15Bb  12.00+0.00Aa 10.00+1.73ABb 4.67+1.53Ca 1.00+1.73D
25 14.33+0.58Aa 11.67+1.53Ba 9.33+0.58Ca  7.67+1.15Cab 4.33+1.15Da 2.67+0.58D
AR 15 4.31£0.20Ac  4.28+0.16Ac 3.67+£0.19B¢ 2.74+0.14Cc  2.00+0.14Db ND
L.(cm)
20 5.20+0.11Ab  5.13+0.08Ab  4.11+0.23Bb  3.61+0.18Cbh  2.22+0.16Db 1.63+0.22E
25 6.28+0.18Aa  6.34+0.07Aa  5.69+0.18Ba  4.06+0.10Ca  2.69+0.16Da 2.04+0.2E
HFR 15 ND ND ND ND ND ND
L.(cm)
20 5.02+£0.10A 4.97+0.17A 2.73+0.26B 1.42+0.16C ND ND
25 6.56+0.41A 6.39+0.20A 6.02+0.13B 2.05+0.20C ND ND
i S84 15 4.64+0.35Ac  4.35£0.59Ac¢  2.67£0.50Bc  1.24+0.21Cc  0.36+0.08Db ND
Vi
20 20.62+1.36Ab 17.08+1.03Bb  8.83+1.02Cb  3.53+0.51Db  0.55+0.24Eab  0.17+0.08E
25 27.62+3.20Aa 24.85+2.26Aa 15.00+2.26Ba  5.06+£0.54Ca  0.87%0.33Da 0.39+0.11D

H: AFIRE 728 R — A IR E PEG-6000 Ml )22 57 1V i 3 (P<0.05) 5 ARI/NE 8RR A — W PEG-6000 18
AN TR i 2 [ Y 3 2 54 (P<0.05) 5 ND 3erm sl

Note: Different capital letters indicate significant differences between different concentrations of PEG-6000 treatments under the same
temperature ( P<0.05) ; different lowercase letters indicate significant differences between different temperatures under the same concentration
of PEG-6000 treatments ( P<0.05) ; ND means no data.
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Table 2 Two-way ANOVA analysis of effects of temperature and drought stress on seed germination of Hopea chinensis

L T ia M x TR bha
i3 Temperature Drought stress Temperature X Drought stress
Germination
parameter
df F P df F P df F P
[y 2 63.584 0.000 5 266.376 0.000 10 4.306 0.001
GP
W A 3 2 51.283 0.000 5 132.320 0.000 10 7.140 0.000
GE
R TREL 2 125.46 0.000 5 347.192 0.000 10 11.640 0.000
Gl
B A& 2 15.636 0.000 5 82.473 0.000 10 44.545 0.000
GD
B & D1 2 23.766 0.000 5 101.775 0.000 10 8.878 0.000
D
WA K 2 498.236 0.000 5 956.199 0.000 10 15.550 0.000
L
R 2 2602.166 0.000 5 1321.602 0.000 10 382.885 0.000
L,
AR T4 2 324.022 0.000 5 357.378 0.000 10 55.011 0.000
VI

3 W5 E®w

Pl & 5 BE H I AE S &M, SN ESH
T B A LA 5% 25 Fh 736 1 (F/NESE,20006)
ABFFEEE R & P, 20 °C 125 °C I, pe -k & %1
W R R B W R HEE TR e B AR AN
IR ZEREK W kBB HE 5 T 15 °C B, W kR
R W KR BRI 7R B AR, IR ZE AN AR
KBS, DLW & AR bR R B 20 ~ 25 C & pent
e ATl e ) 3 EOUR B R A, Hirp 20 °C B A
TR B EART 25 °C, 0 K WA 4, £
20 °C I ERAP 1 & I R, 25 °C B P+ T4
2 RIFURH &, AR AR ZE 4, B 25 °C kR 10
A AR A R R L 3 B R LRI A D il
B 16 T, (45 WA S g o B | W I A FH A RD
T PRI R 4 5 35 0 SO A3 A bR il R R
JIT T W o RN g i (%5 & N AF,2020) , AN SR
JE o e st A, 2 e 7 A A R K il B S
375 1 RSS20 5 11 ) 3 P, DTG 00+ R 1
(CRICHZE,2010) o A HE 90 1) I 3 W I EE AN

[, 55 HC AR B8 8 AN AT 3l 1 2 8 AL i S A )
X D A 3P ) A B (4 B A, 2021) o BRI
220E 15 °C B & 32 2 i, 5 3 KW ( Shorea
wantianshuea) .75 W HR ( Pometia pinnata ) 55 $4H7 i
WER AT AR T 15 °C AR IR 45 M — B (S
WAE, 2002 12 2% & A 45, 2006 ) , AT BESE D
T BE A 2 3 UAVR IR A5 7, 100 W) AN 3 5 7 IR
BAR A b X AE K, B AL YA (2008b) WF5E R W],
Bemt e 2o AT V8 A+ 7 R ILHER AR T 600 m
R X3, b AT 2 XU X AR D R AR T A
KT 24, R T e, BT AT A
B TE ST DX AR A S O AR Y TR BE 2 £ A
- TE I XfE LATE 4Ty i 1 KU | 3K AT R 2 5 i) % it
Yo AP RE AR E T R A, Bt 3 &
ot~ 70 1 T AV U 2 A T AT AT e, R WYX — el
TE N AR A BT R AR A R TR IR AR T,
A 18 B K Fh - B I W KR A B DL R AR T
P2,

Tl ¥ & BN T R =R K g8 (% % AR,
2020) , 7£ 10% PEG-6000 Wil T~ | Fh ¥ 85 % 37 3|
] TE 15% 38 i Fl 1 85 A& 2 38 E Bt A T
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35%Mia N EAE TR TS kMK, S
T E W ia T KR H BT (Glyeyrrhiza inflata) (52
W 2010) KA H T8 ( Medicago sativa) F1 15 3
( Sorghum bicolor) F ¥ (22 L5, 2009 ) ZEWF 57 45
S, AT fig PR A T 5 2 40 o B OR 4 i
FMA N 37 0 W S ), AT 00 ) O 5 i AE B
R (2R MRS, 2013) , Pemt ik &2 Fh 1 & % T
SHpa B SRR, TR S R A B R B H S A
Ko Bt Ik A R PACHT T 1 TR 9 AR e B B
TR I TR, A AR LT
(VR S5, W & A2 B, T R = H A Ik 42
S V8 25 WA 114 58 %88 AR AR RN 7K 2 340 4 A 1) o 2
J PR ( B A4, 2008D)

TR RN T 5 W 38 % Bl B R A 38 BRI,
20 C B, F 1 & Dy 191 Bl T 52 30 1 2 5E 3 R
Rk B, LB Fh 7 76 18 B R Ui 2 AT,
I o HE K B A B ] SR HI AR AN B 1 IR 8 AR A K
BET R, LAB AR Bl T BB AE 18 B AR T R AT
K (T4 2016; Zhang et al., 2022) . £ 5%
PEG-6000 i}l 254 F ,20 °C 1 25 °C i} Fl 18 &
ALK 82.22% 1 84.45% , = AR e )& T 5
JRE T R A B m R & R v RE R A AL
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