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Effect of Acid Rain on Seed Germination of Three Plants IIl :

Continuous Acid Rain Stress on the Physiological Index During Seed Germination
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Abstract: Seeds of rice, wheat and rape were subjected to a simulated acid rain with pH value of 3.0, 3.5, 4.0, and 6.5 (the
control) to investigate the effects of acid rain stress time on seed germination of various acid — fast plants. The results indicated that
the loss and transformation rate of storage reserve of rice and wheat were lower than that of the control, but the loss rate of rape was
higher than that of the control with prolonged stress time. When stress time was 3 ~7d, the increase of loss rate of storage reserve of
rice was 11.03%, 12.44% and 13. 14% at pH value of 3.0, 3.5, 4.0, respectively, lower than that of wheat, being 15.69% ,
23.47% , 23.81%, respectively. The increase of the transformation rate of storage reserve was lower in rice (being 24. 80% ,
29.37% and 29.72% at pH value of 3. 0, 3.5, 4.0, respectively) than in wheat (being 6.33% , 37.87% and 38.87%, re-
spectively) . The loss and transformation rate of storage reserve in rape remarkably changed after 3 ~ 4 days of stress, but that hap-
pened in wheat and rice after 6 and 7 days of stress. The order of response to acid stress time was: rice> wheat> rape. After 7 days
of stress, the inhibition index of root length of rice was lowest, being 67. 86% , 36.49% , 0.92% , at pH value of 3.0, 3.5, 4.0,
respectively, that of rape was biggest, being 88.26% , 44.32% , 17. 8% , and that of wheat was 84.43% , 43.38% , 3. 15%,
respectively. The inhibition index of shoot length changed similarly, with the index of rice 16.37% , 11.63% and 0. 84% , re-
spectively, lower than that of wheat (46.49% , 15.43% , 3.72% ) and that of rape (58.5%, 17.51%, 5.76% ). The order of
amplitude variation of inhibition index of root, shoot and length was rape> wheat> rice at different acidity levels under stress time
from 3 to 7 days. These evidenced that plants could display different sensitivity to acid rain stress, rice had stronger resistance than
wheat, and responses of rice and wheat to aid rain stress were faster than that of rape.

Keywords: seed; storage reserve loss rate; storage reserve transformation rate; inhibition index of shoot (root); stress time

AXRMWAEYAERKES EYREmMGAERE  BEPEENINC AR EMRGE ", E 0 R

WA B 8- 2003 - 10 - 23 T KR AR XS 30 R AN [Rl e PE 7 X R TN
BE&TE : [5 2 (GIX01100626): 134 FHE 71 H (BG2001045) Jp 3B RN R N 28 B/ st RS DL BT A ) K A
B A B (1975—) Lo, BRREE A RS RS TRRAUE . (0. sativa) . rh SRR /N FE (T. aestivum) FEER

B R A H #RIES) . E-mail: 2qwx@ 263. sina. com



1074 W DR A AN TR HUA: 1 24 X 1R TR MBS0 T (] w137 I

2004 4F 12 H

HAE Y 3E ( B. chinensis var. oleifera) F—§ Jpid At 11,

IR 2o it e R TR o ) CRRT PRI, [ ) % G

W) iz e A (TRIpRs e, T IR)) L s B A

FHREFRIHAER, D) ZF A5 80 AR A 45 2

PR, H et —20 1 AN RIGTAE D) b5 i A%

Ha?ﬁﬂj}LﬁTH’J"ﬂ s AR (R ) Wl ¢ 1 B85 A6 25
WS EAR IS 50

1 ##FTTE

1.1 BRI AC

BARR T (3% B A B, TRIFRIR T, ) A B i
ZMESCHR [ 7] SCEH] pH 1. 0 BYBR AR, AR AR
SRR R 4. 7: 1, DA EBFKIERRR
W, BBy R Y pH3. 0.3, 5.4, 0 FYFRT , I+ 4
PHS - 29A FREEIT (IR B RHA A A W) AL
ie
1.2 #EabER &

WK G “5356™ , /INEE “PpFE 587 TSR “MEARIH 1
R 0. 1% FHR AT A1 15,510 min, BT
IKIPREOR G, B 50 RiFP -3 5 HEFIAE BAR 12 em
A 2 RIEARRE SR, DL pH 3.0, 3.5, 4.0 #i4l
FR T PEAT M AR BR, %R (CK) J& 58 85 1 S AH
] ) R R (pH6. 5) o K35 77 L B e I s 748
(25°C £0.5C)TREFE &, BREHRER 1K, 18

SERHT AR . BRI IA 3 d ke, ARAbFRAE R IR 3

TR TE, LR, WEHEE 5T
AbFE
1.3 Wik A%

¥~ &6 bR I 2 42 SCik (8]
1o

HAER (%) = CRIFAIF FER - R F£H8
TEA) /K ZFRTF T E & x 100% o

R (%) = THE CGF+ ) /BT HE
(ZF + 4R + PR x 100%

M (CZF) Ml 45 %0 (% ) = (CK - 4bF) /CK x 100,
FOA R (C2F) 1 DURRRR B P39 () K%

2 LR

2.1 BB SR F ISR A BOE AR AR

BB s, BRI MR (pH ) — 22 B, £ B iy
(r=d) K, 3 HFhFIHFERE RBI B, RFK
KR S5/NEMNFER <CK, Mil3E> CK, Y4 1=7d
BF, S () 8 T FE SR I A CK Y 22 B2 /K A
(11.03% . 12.44% . 13.14% , -4.10% . -2.09% .
-1.15% ) < /37 (15.69% . 23.47% . 23.81%,
-12.09% . -=2.70% . - 1. 54%)o,né.\/fﬂ7,<$tlﬂ¥/ﬁ$%
RG2S CK AR E F 5L (Wihe), 2
DLt WHTER /3B BB ) M= </NE <KAE. FRE
CK 5 45 W 3 9 FE 258 38 3 22 S Wb 35 7K - e 35 1) iy Bsp
F, KR (7d)> /N (6d)> 32 (3d), [FFEULRH 3 25

. 191 Fe skt

L, 00 B A 2 2 b 1 2R ARG, 0 g L & 28 T~ 3 40 J 1 A o R T R TR W 26 BB 0 SR K R > /)N
@gi (a) KT iio (b) N <Zg OIS K
W w W —=pH3. 0
=25 30 Z 20 % ——pH3.5
=20 =20 St e el
E 15 ?ES1 £ 10
£ 3 4 5 6 7 £ 3 4 5 6 7 £ 3 45 6 7
t/d t/d t/d

B 1 BRI R RN

Figure 1 Effect of acid rain on storage reserve loss rate of seeds
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Figure 2 Effect of acid rain on storage reserve transformation rate of seeds
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Figure 3 Effect of acid rain on inhibition index of root length of seeds
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Figure 4  Effect of acid rain on inhibition index of shoot length of seeds
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