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Abstract The experiments were conducted to study changes in content of Carbohydrate and
activities of protecting enzyme in root of Clinel vmus nutans planted in differently treated soils
during the germination in spring. The results showed: (1) The more the forage’s root kept
Carbohydrate the higher the activities of protecting enzyme were in winter. the earlier it ger-
minated and the more hardy it was 1n spring.

(21 The contents of soluble sugar an activities of SOD, POD in root of Alpine forages
were reduced with increasing of temperature and raised with decreasing of temperature. The
forage planted in fired soil was more resistant to coldness because high level of SOD and POD

activities in root were keeped and quickly increased by temperature drop.  So change in Carbo-
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hydrate metabolism and adjustment of enzyme system were an important physiclogical re-

sponses of forage to ecological environment.
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TR, FERMEREEE . BPHMREELISESENARERPE £ 5
(SOD\POD.CATGIE (L) M IETE T I E . AR SHRPEESS . WHRER
FEH . FEILEE RS, AR EERER L EEZTNAT TR TEM AT & &
TERRAY . AR KR SR E MM EE T, AT AR S E S L
FENY. AR MEFEEERRNESHTRPBEASN £ mM 4B TR,
XM\ T E AT INEEY ER Y LW ET SV B+ A .

EZTFEEBRHEWMEESEESH —FHEECRPE. IR, YETEXRSEEZTE
fF. HTIRFEEREFH TREADTEETLNESVIE, FERR T EESHEHEN
HEPZHERRZENRA S ERPEBEEMTELSEBENXR. MENEDINENE
F Ay f H AR AR
1 BES5HE
1.1 FEH B SRS .

IR EYH R RFREES ST, RS T HEELFRESHMETRARESBTT G
TEEHRE L BIEEE Y 2960 m, FEHFE-0.1C. Z0CHEREH 1300C, FREK
B/ 416 mm, FERERWY 1502 mm, HEKEN 3.8 F. KFWN 120d,

1.2 HMES5HE

1.221 RABEHE UEREHHFRLEKEEERGNG SEERBEHEME SFTHR. 4
#E G RS R 3 A E S A A TR BT E . B R, AR 3 afl g
a B OB BSRERF A B A HE S0 . KRk 3 a fil 4 a B E RV L
AR 4 A 14 HE 10 B ). AR s i S fn LSRNl a-5le 4 H19 H
o AT E. BFERdEIE 1093 F 4 A25 HAEIS A2 B, BRa10d BE—IK, B S W%
RS HAEREMME L, RENER— T EFEMEE, ARESEHREFRLL
it 4. RIS HEHAWB AW FHAMRKER LS LM EA RS, REETSEABRER
B T K R ] I E T

1.2.2 EERME & 9SO EEEHE 2 ¢. W10 ml B 0.5 ml BEER R HE
(pH 7 7. % . TEAGE PR 513 . S8 1L 15000 g/min, B0 30 min. bW B 8IS
HAEIE. B 10 BRERARM 05 CH 10mn IF. AR 0 CHEEERE. A TEAL
&4 oA .

1.2.3 {MiEFE BERFELHYEREELJRK e R rEllERKESHER:
ARG ENEFEEEARSE: BB EAE CAT &H#" « B Giannopolitis f1
RiesU- & fb 4 122 £ SOD &4 ¢ Rochba fRIEM & L HO, — @8 K& A RS W x
POD e, VL EMEHEEF 31K, (5 RFHE.


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

404 21 = =4 Eid 16 &

2 BR59HK
2.1 REFPwRKELEWETEER
EmEN BRI e s M. AEEE e R,
M EEFFRENAETE 1d), HER

LAk o e o BT A A B (0 IR B L O L,
S 50 a3 AfeS & rives 51 HHSREEHN. EFSE LARER P
2% BRSBTS AELSE T
w210 . SR TR A R b, HEE A
g BT — R L KBRS, o e
s RRE, R NEIR 5B W I AT 4 R
a
ggso
=7 50
-2 T, LT S A R AR,

.

ERMAREREWENIEFTRSHE.
MEFESRLA. HEFFBFEER, BAE
MMAERTHRERTSEETRERE Y 1b,
a), HUMSHE TG F1s HEI2s H. FHX
Bl 4 TCREREELATCHRNER . SEESEMN

[=2]
13

T (ma/z DW)
Soluble 3ugar
5 g

<

1
3 [
B 1b.a), BB AIEEES BN .
:‘\_— 7 A RE AR, K S RRESNY

é?“ WD . AR, FERsBSRERLN
EHR RETHEY. BRPRSFERN S ELW
Ut 5/5 T57E 2575 FEHRPAEEENSE, AR EEDinE

Tim Chon ) FREEHEERMIER. EFSEEAEG A
s HEl 2o HOPiEn S EMEIhESH L
M1 eeuEREFRKLensRnTE 00 RoLooo B BIRFFER TREEX.
Fig.1 The changes of carbohydrate content R 3 PR T A F (1952 FIE
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Table t Comparison of carbohydrate content of forage's roots in winter 1992 and spring 1993

Hk A ogrshE] 19740 obe 3 e MOUEENET 13/ MR 4 a HECEFEA 1474
@ H Norfired Germination peniods Fired 3a Germination periods Fired 4 a2 Germination periods
Tremn 14711 2544 2575 14711 2574 2373 14/11 2354 2575
Nov. 14 Apnl 23 May 25 MNov. 14 April 75 May 25 Nov. 14 Aprl 23 May 5
AL 173. 0 T2.5 51. 8 193. ¢ 38. 2 L 181.0 £4. 3 a6, 0
Soluble sugar
=B} Starch 131, 0 711.5 A, G 132.0 58,3 53. 4 112. ¢ $3.2 54,3
B HE R 198. ¢ 7.5 27.3 215.0 23,8 26,0 234,10 36.2 230
Cellulose

&1t Total 502.0 181. 5 14s.1 £45. 0 1431 1248.0 3870 156. 7 129.3



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

oy BT HCE AR A IR & AT
4] BREF: " B o 9 (bR 3 53 I 105

WEFLHBERHE K LS EEDRL . BEMER. MES KRR ERFBRAL
AMERNEEREWRE ERHEBREMELL

THARRY. EMERERTRGER TEIEANEEARH T LENTREENE
By . FFETCRERMMNRENFRERBSE., BREHTAENERBRAIFHE. &
PR 1 RE B (R ZH 4K 05, B ISR M sh ok s s A IE LIRS . X — B LA %
HRETHEEER.
2.2 BAMFHEEQRSBNTE

Gerloff- 41 3 AR EHHEFRHH AL RV HWE NI EHEEORS &
HREEEFEFENLE, GRETEFTASEEAFRM L, LR 2R (E 2): 3#r
W ERFITEHEEASRAELABY. X TFTHSBENTHMET 3. [BEE
HEERENRELEBPHER M AHEE.

F2 HERFITEHECRASEIHEL (mg/mDh
Table 2 Changes of soluble protein content'in the root

i BE ok HE K 3ad K42
& o Time Temperature MNo-fired Fired 3 a ' Fired 4 a
4 H 25 H Apnl 25 3.8 C. 3311 ¢, 3011 n. 3629
5 H3H Mays 4.7 0. 38505 N, 3280 0. 3773
3 H 15 H Mav 15 0.4 n. 4405 0. 4346 0. 8277
5 F 25 H May 25 5.5 0, 43§ 0. 2932 0. 3048

2.3 WREFIE LY POD)FHEEETN

3P RIFTHERD POD UM EHRELATTH. MEBE TR EF (X
3). WA POD BBiEEICDIRIF R B 3a i > o 4 a st >k Bt AF (hIEE 2 Joks
Jai>KEPE 4 ath>FokEEi,

POD EE#EMN HO, 394 88, KiFEE HO, 3. At 248 POD &t
—HERES. TREREIHESHERIOD FHAFEEE, X RIEHRBERDE DR
27T HO.,, MEWKAEDERLET 28 HO,, ST RFERS HO, HigmikEh. &
&M POD TR KVt E B Br HO, &), MREZHRNE. X2 BtRai
EERBRT AR - M EEEBEE. fidEr POD 23S . FP Ay
BEEMBZ .

' #*3 EFHREIRD PODFEMBHIL (OD - mg ' pro+ mn~)

Table 3 Changes of activitles of peroxidase in root of the forage

BE T ok e b WA adh hAE g at
1t & Time :
Temperature “o-fired Fired 3z Fued 4 a
4 B 25 A Apnl 25 3.6 0,115 0. 370 0. 263
tH:H May: 4, 7 .43 0, 198 0. 043
5 H 15 FF May 15 N4 0. 054 . 304 (0. 083
i 258 F May 25 3.3 0. 0338 0. 164 0,073

2.4 RETHAWELE(SOD) EEE ik
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SOD &R, Ho i RS, % oy APt B4R o SOD fF ¥ —HRE. BiE
SOD EHERIMEF ik, AREEFELRYE b FREAMEFE S, HMEHNTHE
AEHME, TEYEETHEENEARERETNE. Bt o & X HOm 7518 5
KM RPN B T ERA R SOD. RE TREMEDEA SOD &4
AogEgag, Rt BEE B EERER R E N ITE, ST EEEE. T R A%
HREGHEHNSOD EHEX. MASHEHBENENEEFTR. RNAR, ZHA]. 7
EVE AR,

F4 BFHERD SODFEEHEL GO

Table 3 Changes of activities of superoxide dismutase in root of the lorage

. HE T * ke kEE3ath Kk dadth
At JA]  Tunc
Temperalure NorIired Fired 1 a Fieed 4 a
4 B 23 H Aprd 25 A6 23.n3 17, B0 45,27
s H5H Mayrs 1.5 17.1% 36,77 40,0k
5 H 1z 9 May 15 0.1 L8, 95 02, 10 4l.u3
5 H 25 9 May 25 s.E 12, 4t 4392 270l

2.5 MAEFLSELEAMCAT) &ML

CAT M POD #EAENT &5 H.O. M 2818, HEXTRPFFHEEHMEET
WAILA R B E . 3 Fior 2 TR CAT B EE VA A&, REE
# FHEEGE 5y, (BAFLL 3 M r B  CAT iE4, AR M &R PLEMRA Kb F
iR CAT FMHEE TR, &R CAT &5 7T HO. MRHFENF SHELEET X,
HACAT FEHB TR —E 8WE HO: HEARTAMM. EMEANTHTRE RN §
H:O, . ®mEWKHERS POD B R4 HO. By F B . EHRED . AWENTEE
HSREM CAT, EFfEMARBE P HAFE T EPIEER VBN EEm. 2T
CAT #l POD 7241 8% H.O: RSB EREHARE, FifftE 2R,

TS5 FFWERP CAT EMNIER (mgH,O; »g7" » min™")
Table 3 Changes of activities of catalase in root of the forage

. o R ) Ak FEh Aks 3 adh atedalh
AT g, Time
Temperalure No-lired Fired 3 a Ficed 1 2
4 H 25 H Apal 25 3.6 0. 1068 0. 1544 o110l
TH3H Mayl 4.7 0.1744 c. 2088 0. 1768
T H IF H May 15 w4 0. 08RG C. 1326 o LnTd
5 H 25 H May 25 5.5 0. 0395 L, U91E Q0782

B AT F AR R T EEAAESEN R BN T R RIPEE S A
FHF, KPR E AR 7 SOD POD.CAT iH#Ew, SR TR POD 1 SOD 1§ # K b5 52 1%
. MATEEEE, HRAR, XEH TRPEASESE. SED ST (R M0 6 & 5
MESEHRE SEBRELEA . L8RP R A b HKT IR RS R
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(L W0 AR e F ) E SR A, TR EE G N ALIR L B AR BT R G AT
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