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R HTR/IN 3 A R R B BE A R A T A B N A, 30°C T SR I B R (B RN 2 F8 0 IR 25°C F 20°C TR,
LA B 30 5 118 A 2 T o TG S 2l N (P<0.05) 5 1 J7 R BBt 4 UL 1 T v T 00/, BRAE 10°C 1 20°C 8] JG 4 25 22 540, LAt i 4 )
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5 PEG JWrif e B 5 35 6 A5G (P<0.05) , HAHSC R B FE 25°C 8 30°C F ek B & R R BTE 44 IR T ¥ 5 PEG [ e i Gk
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Stress effects of simulated drought by polyethylene glycol on the germination of

Caragana korshinskii Kom. seeds under different temperature conditions
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Abstract: In this study, we investigated the effect of drought on the germination characters of Caragana korshinskii Kom
seeds under different temperature conditions. We carried out an experiment with 5 different constant temperatures ( 10°C ,
15°C, 20°C, 25°C, and 30°C) controlled by artificial climate incubators and 7 simulated drought stress conditions created
by different polyethylene glycol (PEG)-6000 concentrations (0%, 5%, 10%, 15% , 20% , 25% , and 30% ). The results
revealed that temperature, simulated drought stress by PEG, and their interaction had a significant impact on the

germination percentage ( GP) , coefficient of germination rate (CGR) , germination value (GV) , germination index (GI),
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and vigor index (V1) of C. korshinskii Kom. seeds ( P<0.01). Seeds at 15°C showed the maximum GP that was significantly
higher than that of seeds at 10°C (P<0.01) and declined gradually as the temperature increased. CGR decreased (i.e.,
acceleration of germination schedule) with increasing temperature and a significant increase was identified at 30°C. The
highest GV and GI were detected at 25°C and 20°C , respectively, but both of them declined significantly with continued
temperature increasing ( P<0.05). VI decreased with increasing temperature and a significant difference was detected among
all treatments at different temperatures ( P<0.05) , except for that between 10°C and 20°C. The relationships between GP,
GV, GI, and PEG concentrations at 15°C were insignificantly negative, while the negative correlations were significant at
all other temperatures ( P<0.05) and the correlation coefficients maximized at 25°C or 30°C. It was found that CGRs were
positively correlated with the concentration of PEG at all temperatures. A significant negative correlation between VI and
PEG concentration was identified and the correlation coefficient increased with increasing temperature. The regression
models of germination parameters and PGE concentrations presented cubic curves, quadratic curves, and linear model and
all models were significant (P<0.05). Below 20°C, lower concentration of PEG partly facilitated the germination of C.
korshinskii Kom. seeds. The highest tolerance of seed germination to simulated drought stress of PEG was detected at 15°C.
The germination pattern of C. korshinskii Kom. seeds to temperature and drought stress could be the result of long-term

adaptation and evolution to the conditions of its natural distributing region.
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o7 A S AE A A 0 i ) i Y B, AL XTI R 8 PR BE S A SN B IR A O ST Ay
DAREFE AR T i A A S AR08 4 P05, B i Rl (R S T8 5 ) TR RIK 432 5 ) SR g 1 X
R A R RS DGR A 8 IR o TR T E 2 S = AR BIR Ao~ 14 7 83 ok 528 o 8 PR IR AR 285 17 1] 4%
Xof Tt~ 1 ¢ 7 HE S ] | S T 5 W AL 40 A R R BT S LB A o 7R (R RE 3 BT PN AR R A v ) Uk
Xt b TR % B R TR PR Ao A R Y TR 3k v A TR B Y AN R F A Tl R R R
TR — MR TE R — B TR RS R O A — R A A B — A R W &, (ETE A [ ) )
B RES B, 54 AR (Sinia rhodoleuca)'” | 4% ( Picea asperata) TNLLKE ( Betula albo-sinensis) '® 25
FHA A& B B il TR AR X 3 (25°C) , 1 BH 38 2 ( Changium smyrnioides Wolff) Flk = ( Anthrisc ussylvestris
Hoffm. ) 71 5 14 3 6 SIS (4350 10°C i 5°C ) , 75 18°C I LT3 A Fb TRERS i %17

R & I (polyethylene glycol, PEG) J&—Fhif KK MR 73F AP, H PEG ¥ WS B0 T 5 36 5
OoAT RN Rl — ST 58 Tz T A b A 18] ) e SR DT T RIS, AR EE PEG A BN Fh 1
SR LA R O BRI A P e b R AR B (1 PEG 5ROV R 1A T A 3 DA 4 3 355 3 AL
WM VR PEG WO RN R AT SR ELA IR T B R e 5 RGE, 10% PEG VA TR BN 2540
il LIEE 18 ( Medicago sativa L.) FiFBYHE A& , X — K BE B9 PGE ¥ O 2 B2 8K ( Quercus variabilis ) #—F 18 &
S RA AR AT KPS RR I M1l R 38 W A W A8 ORI ) 45 05 1 B T 52 3 o B8 1 R
T /NS E 2 BORE W) Rl T RE S I 52 A0 PEG MR I SR AR X A, B A0, OR 43 K 8 ( Indigofera
lenticellata ) "* FIkE B BRF T W] A BRI 52 (¥ PEG I S L3510 30% Rl 32% , L 2 A7 SeA P (9 b T 22
FE PEG Ab B 5 2035 /K vk J5 AT RE A 4 A& 7% f11 MR WA MY (5 S 5 (Swainsonia salsula) ) IR 715
KARRENN 52 10% A LW BE PEG BMA™

Fr 555059 )L ( Caragana korshinskii Kom. ) & SR} ( Leguminosae ) #33% JLJ@ A AR, F 80 TULHL &7
i T B S T DX ) U B D RN A [ 5 0l S T P b V5 DA R i AR P A B 6 1Y S RE R R A
Py AR B LR 9 R S R R 0 LA B A 10 S A Y R 2.5 mm BRI K
VAT RUERT SR XS LA FIE R Bk . CAMIRRGE, 76 15°C UL IR RN 10/20°C Y28 IR 25040 T, Fh 1
KR BERE PEG it W BE /938 Kk, IR E 5 PEG Whifl #9532 AR B & 5w fh 7 &1, M7
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FEPER KRB B (-0.3 — 2.7 MPa) () PEG ¥R MG FHFSE T Fr 54838 LR 7 /Y B & ek, & 30 7E
BB N-1.8 MPa Fl-2.1 MPa BIAMF T i & R4 0] &35 26% F1 15% ,{H PEG-6000 7 5481 1 52 Bk X 7
SRERXG LA T R DS AN IR BE S T R —BOAANE . AW 3 E 5 AR B IR AL FE (10C
15°C \20°C \25°C F1 30°C ) , £ & — R FE AL PR, 43 3 L E 3 LR BE R 0% 5% . 10% , 15% ,20% . 25% Fi1 30% 1)
PEG-6000 ¥ HAE R AN [ BT 52 pae A 38 B 58 ZE AN 1R 2540 T, PEG-6000 45 VRO H8L T 52 i 36 % 477 2%
BEXG U1 A S, SRy — BTV R ()RR SR RN YD bR B R A2 R R A

1 #MREFE

1.1 FhRAE

Fracsng JLRR 7k A 7 2 R RMERE ZE A SR ORGP DX N T BUAR DX RO 10 4 19 AR R I, 2012 45 6
A A) ZERER ER IO R SER H m SEe = pT JE T LR A O R BRI FIMCE AR T E R R
A
1.2 RSB A R i

TEZ N BEN TAUEAE (PQX-330A-12H B4 T SRR B R w) AR ) 1Y 5 AME R A (10°C
15°C \20°C \25°C H130°C ) T, /5% B PEG-6000 H 43 b BN 0% 5% .10% 15% 20% .25% 1 30% 7 M5t
AT R a AL B 3L 35 NP A — A PHIE 4 DR, RN PRI BT SR LR T
SRR 40 L K FP RS T BAR N 120 mm BYREFRILH, LOSUZ EAR N i & HE 5T, VB PEG W R T IR 4R
NGTEASEFRMIEHS , R B IR AUR KA B SEMECHRS) TURAR b, FER R SR L E T E RN RS EE T Y
N TR I A5, N T ARAAHDEIR AR F I B 14 h JEIR/10 h JRIE (OB 22 11500LX) 5 1561
)% 48 h BEAG s SR B BT (AL HEHE TR — IR LUIHRBR K 73 28 &0 PEG VIR BE 1 5200
1.3 Fh i R SENITE

CURRAR 0 EB 2 mim S % A 65 24 b LS T % — K 1 W ORI T4 O B R
TR T HOIRAR K HE (mm) , 5 SO 9% O T, B0 3 6 2 LR AR 950 1
PEM R 15 1 B9 S50 FE 1 & 2K ( germination percentage, GP) | B & 3# % R 5 ( coefficient of germination rate,
CGR) . & 1H ( germination value, GV) B & 5 %% ( germination index, GI) F17% J1 48 %% (vigor index, VI) 435l
N RAXIEA K KSE: GP =n x 100%/N , X 0 AN 2351 R 8 & Fh 5~ BOR 56 o 7 b Bir 5
S

CRG=[Y, (txn)/Y n] x 100
P e Sk BRI LG I 0 KB, n WTE ¢ RINEE & R4
GV =MDG x PV

K, MDG (mean daily germination) 4~F-144 K & BT 540, PV (peak value) A i & 1056 4[] - 221 4 K 1Y
BATRFTE , 61 = Y G/D, P16l ¢ RAGHIRFTHL D, AT Rk A, VI = 6P x (I, +
L) (3oL AL AP B AR I K T Com) BB 25 B Com) 2 (AR5 1 DS K FE RS20 AR 9 K
),
L4 Bdlakbpe

TEFATGE T 3BTRS B HEA T O AR 4, SR 5 T R R J7 22 20 A i 5 125 03 il BE L PEG 18
WORSTAU T 5 i SR AZ B RO Rh 71 % S8R5 0 5 5D 3R 05 22 0 A Y /N 8 35 2205 (least significant
difference, LSD) 3 M & SHHEA [FR B 8] B2 [/]—IRLEE T A [R] PEG ¥R B2 [A] 19 22 53 FH Pearson A5G0 Hr 1253
Frie]—iREE T PEG BALL T 5 IPa ik B2 5 25 i 2 S0 I AR DCOC AR 5 FH BHH 73 Bk 23 A A TR EE R PEG 4L
TR L S AW R SRR DG R A B R G e B B AE SPSS 13.0 B F R AT, Excel 2003 il
SigmaPlot 10.0 i 1E K, &l il & Z 5 8E DLV B e bR 22 08
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2 EREH

2.1 RN ARG LR T B K BRI

MFE 1 AT LUF XA AR A LR TR B & 3 W R R R W R M W R R EORTE 1 He B A
PR R0 (P<0.01) o Pl P38 & R7E 15°C T &K (78.7%) , W E KT 10C T (65.4%,P<0.01) ,BEH
TR P T iR 2 M 080/ 0N, 78 25°C R 30°C T A1 X K 32 1 il AR T AR EE T 19 (P<0.05) , 35 (Al 25 55
FH(P<0.01) (£ 2) ;W& MR REUN VAR E TR W T = A N B 3 B 538 8 N 25°C T 3 30°C B
SR EHER B 20°C 1 30°C [B] TG 8 3 22 S 40, HAAh R [R] 1 25 57 8 3 ( P<0.01) ; B & MA7E 10°C /N, B R
B R TR IR, MR T B 30°C i S B/ (P<0.01) 5 B & A ELE 20°C T ok, il TR 09 T F
FEAREE 2 20/ (P<0.05) 3 J1 38 50 S5 KB R e /MEL 43 I AE 15°C T 30°C, B 10°C 1 20°C [8] TG i 35 25 541
A7 [R) 2 25 57 W 3% (P<0.05) (£2),

F1 BEMPEG #ETEMENIFEBBILMFHEAZMH _EEFTENT
Table 1 Two way ANOVA analysis of effects of temperature and simulated drought stress of polyethylene glycol ( PEG) on the seed

germination of Caragana korshinskii Kom

; TR E LB =T 58

LS 20 & Temperature Drought stress TemperatureXDrought stress
Germination parameter

df F P df F P df F P
i % % Germination percentage, GP 4 231.05 0.000 6 95.09 0.000 24 7.28 0.000
B K R R Coeffici f
WA Cocllicient o 4 1143.61  0.000 6 128.94  0.000 24 385 0.000
germination rate, CGR
B & {H Germination value, GV 4 174.88 0.000 6 98.30 0.000 24 6.16 0.000
% SI48%L Vigor index, VI 4 92.83 0.000 6 42.63 0.000 24 4.40 0.000
B & 3540 Germination index, GI 4 438.18 0.000 6 288.60 0.000 24 11.33 0.000

22 AREEET PEG AU 5 4 47 4558 38 LA & 1 52

PEG AU 5B 38 X A7 A5 S0 JLARh 7 (0 58 1 48 3 B0 07 2 (L L i & 8 BORN TG 7 48 B0 5% o 1)
IR E KT (P<0.01) (3 1) s AHSCIM S SRR B, Bl 7 AORTE T A IR EE T 595 PEG 38 ik B2 52 FAf G
S F L TER 15°C AN AL IR T 95k B 2K F (P<0.05) ; B % 8 R A 507E T 16 T 5 PEG W B2 0F
AHICE, HHAE 15°C 20°C #1 30°C T iAH .2 /K-F (P<0.01) s 7EFR 15°C HMAY LA B, B A (AT 2 16 0K
5 PEG W 035 BURIE  AHC R B AITE 30°C 1 25°C TRk s 3% SR B7E T A IR EE T 395 PEG it e JiE 5
2 U (P<0.05) A OC R B 4 T3 1) T i 1B M

K2 BEMNFEELILFMFHELHNZIE

Table 2 Effects of temperature on the seed germination of Caragana korshinskii Kom

IR Temperature AR GP (%) B KR R AL CGR B &AM GV B R FEEL Gl W frsE i
10C 65.4 + 16.2a 2187.4 + 326.1a 0.3 + 0.2a 1.3 £ 0.5a 140.1 + 38.3a
15C 78.7 =+ 11.3b 1186.8 = 279.5b 1.2 + 0.6b 3.1 +£0.9b 166.1 + 27.5b
20C 73.1 = 14.1a 903.3 + 200.1¢ 1.9 + 1.1c 3.9 £ l.4¢ 154.9 + 31.8a
25C 54.5 + 17.0c 731.7 = 182.9d 2.7 = 1.7¢ 3.7 + 1.6b 116.7 £ 42.5¢
30C 41.1 £ 10.4d 908.6 + 143.3¢ 0.9 £ 0.6b 2.1 = 0.8¢ 87.5 + 24.4d

Al — B L SR AR T RS 2 52

M1 AT LLE H FEART 20°C IR E T, SR YR B2 1 PEG %0k 4 B3 0 JLRh 71 & BA — & M4 #E 4
AL, 78 15°C7F ,PEG HeEE =ik 20% B Fh 185 & %6 (85.6% ) {55 T X IR (0% PEG, B & %K 79.4%) ,EEP
10% PEG AbBEFhF I & #(83.8% ) 1.3 15 TXF A ( P<0.05) (HFEE PEG JiE #e B 1Y 4k 223 K & 5
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W FER R RS N BT R B PEG WRIE M K IMRESL/N W R MR REUE AR NS PEG
P A K SRRk il Bh RS R FE 10°C AT 30°C YA PEG ¥ B R B /N FXHIR (P<0.05) . 7EMKT
20°C MR EE 244, B 1B B K AR BRI 1 P850 3K PEG MR T 396 AR AR BE A3 K, B PEG W 1)
ARSERE K FFLLI/ N 7E 2 A IR (25°C R 30°C) R, 3 AN & S BB E PEG a6 ¥k BE (14 38 K ni Hp 4k
W/

[ M4 5 s  FEARRIRE T W7 & 2505 PEG ki v 32 18] (1 (o] R A 32 3 R B = Wkt 28 L Ik
M2 RN B G AAY  Foh DL = YR A Ay | A [l U A0 1 36 1) B 2 M /K OF (P<0.05) |, U HAE PR A 458 1 iR
JE(25°CH130°C) T, R 30°C T BB & B RESN , HoA B & 2805 PEG Wk BE (] 1) [ A5 18 34 3R 40 ik 2 K 7
(P<0.01) (£3. K1),

& 10°C 15°C 20°C 25°C 30°C
£ 100 ¢ - - - -
o QO
S5 80r L L L L
ﬁg 60 F - L L -
BE 4r pogoe © R2=0.992 T R2=0933 " R2=0.976 T - 0.998
E 20F p=ooI2 - P=0.001 - P=0.029 © P=0 T p=o
8 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
. 0 51015202530 0 5 1015202530 0 5 1015202530 0 5 1015202530 0 5 10 1520 2530
<
=
.- 3000 - R2=0.980 T R*=0994 T R=0946 T R2=0.997 T R*=0.906
%E 2400 F P=0.005 L P=0 L P=0.003 L P=0 L P=0.048
)
% 1800 - - - -
§% 1200 F L H_'_(;/!/* L L L
R 5 P
;;_" 600 B+ v v 4oy By B i S R R B - TR T R S N S|
5 0 51015202530 0 51015202530 0 5 1015202530 0 5 1015202530 0 5 10 1520 2530
Q
o 8T - - - -
= R2=0.903 R2=0.897 R2=0.950 R2=0.983 R2=0.987
o 6 P=0.050 T P=0.050 T P=0019 i P=0000 [ P=0
®RE A - - - -
<
®E 2 i !A—Lf\.\,\_. I % I I
E oo 4 4 o
[5) 0+ - - - -
(D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
0 51015202530 0 5 1015202530 0 5 1015202530 0 5 1015202530 0 5 10 1520 2530
¥ 61 R=0963 - R2=0.995 r R*=0938 °=0.986 R2=0.983
%E’ 5F P=0.012 - P=0.001 - P=0.027 | P=0 - P=0
Er 4 i i i i
%QE 2 | L - i - -
5 1r - - - -
(D 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
0 51015202530 0 5 1015202530 0 5 1015202530 0 5 1015202530 0 5 10 1520 2530
240 - R2=0979 - R=0962 R2=0962 R2=0985 R?=0.994
- P=0.012 =0.013 P=0.003 P=0
5 10 L P=0015 | | | |
-
s 120F - - - -
HT 2
S 60 - L : : L
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

1 1 1 1 1 1 1 1
0 5 101520 2530 0 5 1015 20 25 30 0 5 101520 2530 0 5 101520 2530 0 5 101520 2530

RE_BHKE
Concentration of polyethylene glycol/%

B1 AREEEMREZEENUTEMETIFEBEILMFHHELR BRELXRY GRE FLBLMENEH
Fig. 1 Germination percentage, coefficient of germination rate, germination value, germination index and vigor index of Caragana

korshinskii Kom. seeds under different temperature and simulated drought stress of different concentrations of polyethylene glycol ( PEG).

2.3 BEA PEG BLP SR8 B S ELAR I R 1 8 A B0
MR R LAE RN PEG BLUL 50 A 52 F A FHG A7 2 S0 LA 3 ) A 6 3 6 AR R0
JAE B AR KOG S48 KU 5 Wi A B 2 7K F- (P<0.01)
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£3 TREBETHEFRBGILMFHELZSHM PEG R E B EF5HT

Table 3 Regression analysis on the relationship between PEG concentration and germination parameters of Caragana korshinskii Kom. seeds

i R 6P WA HR R AL CGR WRME 6V [zt /g e E VI
Temperature pode] g2 F P Model R? F P Model R? F P Model R? F P Model R? F P
10°C C 0962 2543 0012 C 098 4926 0.005 C 0903 9.26 0050 C 0963 26.08 0012 C 0979 47.03 0.005
15°C C  0.992 120.11 0.001 C 0994 152.35 0.000 C 0.897 870 0.050 C  0.995 194.07 0.001 C  0.962 25.49 0.012
20°C C 0933 13.88 0.029 Q 0946 3499 0.003 C 0950 19.00 0.019 C 0938 1520 0.027 C 0962 25.14 0.013
25°C L 0976 205.13 0.000 C  0.997 31495 0.000 L 00983 29298 0.000 Q 0.986 137.08 0.000 C  0.985 66.86 0.003
30°C C  0.998 469.23 0.000 C 0906 9.58 0.048 L  0.987 367.38 0.000 L  0.983 291.06 0.000 C  0.994 173.73 0.000

C.Q Al L 4332 m =i 4 . W i & f H 44 #) C, Q and L indicates Cubic, Quadratic and Linear model respectively.
3 i

Tl K SRR A 300 S A SRR, o 1 A TR I X T s XA ) P A R O SR R SR A LA R
S22 00 b B R R R B A 0 iR O T T A R R IR AR B AR AR AR T K R
o7 P A7 2 008 R %) 40 S AR S I, A — 13 T P, L X v 1 L B ) o 7 1 e LA AR, e e — 4
S IR S B 1) o v A I TR B S AR TR i k) BN, AR S SRR AR 15°C IAHIRTR T i & B 32
IR BAR IR ARG R T & R, B & iR 28R | i B Y S8t e k5 250 M
SRR 5 R A 4G, N, e B 2T R, 15°C 2 W 58 2 M2 Fh 7 & B9 IREE F IR, 5 T X —iR
JEE R & B 3z 2 B S A

AN TRV o5 & o) Il B B % () 3K A AR R 2 S T B 5 A0 A XA 1A SR AR 400 DG, U AR AN W] 0300 ) 37 96
A B R T RE R B 1 2 A8 AT R IARHEE . AWFSE kB, A7 2 B0 LA T & R 7E 15CF
ORI PEG W8 2645 T fe i T3k 86.3% , i X —IRUBE S5, W & AR B IR EE TH s B it/ )N, 30°C T B &
ARG W R AE W R AR BORNIE T8 BCAE 10°C T ine/ly, HLB I BE 1 T i e RS o, RS HE 25°C N R
B W RAE RN e ER R, (HAE X — IR BT Wi R R RNE IR E 2RI B Rt 2E & 2 kK 2 80E ,
15—20°C %2 AT A5 HB XS LN 07 & 1938 B RE 25 14 o 76 193 T 0 A T s ] o2 B AN 8 ) T VB 3R 58 v v Uik
NP R TR B A 40 T B PR B =2 R A R T I R AT R KR R A LA T 6 AR
B CAETE  TE T S TEB X 3 — 25 (1) - 3R T B A 24E 2 /i 30°C RS FRATTZE By b i A b iy
B | TS T M 28 AR ARG LR3[4 W 5 2 S LT Jo— B3] & i PRl =2 1 >F A 1 52 i ad i 56 T, 3 T
A1 R A5 ER XS LAR A ME LA 1 AR S0 ) SR B R 22 TRt A v 10 T 88 0T A8 = g 40 o 4 P T Rk 2>
HEFT ARG LA REAS UE A - 3ERh 2 DOk I % J5 B FE T AE | T 6] sk 2 /D g SE A (9 R TR 0, BETE
P AP BE T B A A — 3 R Mk P PR B S, DN 7R ZR AR LR 25 F T, b 38 A (AR A B /K 2 Ll
AR A A A a7 B 2 IR IOk 2 1 B R AR AR B T S T S AT A T e
BAFET KU , R = T R -1 & 5 S i A TE g sr bl 2

IR FE 5 W e b XA ) b 710 . 2B ST A S R GeRe e 1Y A BT R 1, 4l iy 7 30 1) A /K 9% U
i Bl 2 R A T, X 3 ot A g QS BRI BB O BN R Y A AR A B R e S T
SRAT A DX R M AR B8 2 AR 4 DIAR G, A 4 A [X SR AR B K i 25 1 R & B v, Rl
T o B ORI P A P93 R ) BT 3 N K 3 TR DA e R B B 8 K G TR A X6 i A s AR A R 1
E U IR TR XA A 1 B A R R A2 K 43 T A RE T BE T, A — A A 1 AE
BRI 1—2% 0 BIGE S o & ad B2 2 PEG A5 481K 43 Wit 388 ik 00 3 Fofr = %) W K o R i 490 ot ol 1 40 1
St HRP T S AR AR A A K6 PEG JBikad (4 S B oA R KT 45 R R, B T S
AR IR W AR B AR BRI AR A R ka0 0 (HA A (M PEG A BRI A 4 Rl
T &R FTRIE ", An S5 IR KB, KT M ( Periploca sepium Bunge ) FlF B 8 & 78 H S5 F2 2 (1) PEG hadt
M TARZIREEE . AGFSE T 7E 20°C LR MR BE ) PEG Xy 45 8808 JLFN 70 & R I — 2 e i
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YRR, AR S R EE (25°C F1 30°C ) T, B & 56 (B A AE W T8 BURIIE 178 80 BE PEG Jbihi8 2 B2 (0 14 5 11 s
AN, R RS X g R RS B S5 10 AR — 3, Bl T R AE AN RN R X PEG JBlaE &R 9 22
SR T IR EE R PEG A48T 5 1 38 X A S B XS LR 0 & B s B W, 5 R e S MG Y A0 T
(Medicago sativa L.) ﬁ"?‘%ﬂﬂiﬁ%“ﬂ B W) S SR TR i 52 19 PEG Hﬂnﬂﬁ&f}?( 10% ) FH EE s Fr AR L
B WA A2 T 5 A BE 11, Jo HAE 15°C 1 20°C F ,20% PEG AbFRFh T A8 & A0 TX I8 B 5
PEG ¥ (30% ) A3 FhT-7E 25°C F1 30°C FAINA 26.9% F1 23. 1% fEMg il & , = AW 538 B i 5 PEG %k
FE ] REA IR BT A5 E0 X LR 7 REAS TN 32 (WIIG A PEG ¥R {H 30% PEG ik 2| 5l 1 — Le i Y i it 52 1Ifs
FUELE 2T N R R E BT T 20°C 205 F B9 PEG B0 v B 1 R ik 21122 22 2512 B o SCAY T 5 I LA
55 B AR, T 7E 25°C F1 30°C T ¥ PEG b AN 72 LI LB T 1Rl PN, 35 22 245 2 A R A IR 9 415
BEAN AR YRR 5025 G HRIE 7 25°C F 20% PEG JHk3f if R [ 3 e 8 35 i X B4y 450 08 LR 7 19 & R
B SRR A, X S AR 25 A — 2 tHA, 50 24 [ 45 Al 22 55 50K, nT 2 A [R) R b A o1
ST ks S (H LA AT B AR DG SR Bt SR R ACIE

AN BE N AR AR EG LRI K 2805 PEG WRIEM M EIH L RA —E 5%, BB LSS
PEG & B2 (1 AH D AR B2 1 T MG o , W A 38 W (B W R $8 BORNTE 148405 PEG ¥R BE B AR OC R A TE
BRI (25°C 8 30°C ) T K, M7E 15°C AL H & 3 RECFNTE 148405 PEG ¥ B[] i) AH M 3k b 2K
-, FMIAE X — R BE Ry S HE X8 LA T B & % St A TR AZ PR, X5 Gorai 25 AOBIFFT RS — 3K, LA
K IR, Henophyton deserti B W8 & AF 15°C Fl1 20°C HYRARELEE N L 25°C MBS LR T X PEG Whif i i P
Sag X1 RISES DGR ( Platycodon grandiflorum ) FpF R bHk} & B % SR AEBLARIRIE (10°C) FRiE 5
I3 R e 5 ST TR DN T A8 v T BT Y B SR Ml R B P MG SR AN AR P T ) S A B
rh AR PR B R IR B R (BSOOREIR ) 52 X0 43 A1 DX A B A I 07 A9 285 S | i — SR 1T 3 o A
] R I T A A B R] 177 39 58 FE T 5 PR v 0 5 A O B T — R T 4R g P X AN R BB Y38 N g
F1 S R X AR R, 2R K Wt AR Rl K R A AR T RS X T SR XA B G — il 1 AL
il S G T D B A T T R 0 DR Bl =2 3 8 R T T i B R BT R R T I
RS, P 2 7 B 2 T A T S 38 A AU B 3 T A SRS LAE Y XA B iaE A R eV
DX PR 1) 0y o S MR SR T I O e, S e il T AT /D i B R T — 2 AR R AR A RS R R W &
R T 1T Al DRI S A2 4 A R BE /K 7 a0 AU A R R 80 AR 7 SR kit ) o R BRCR i B s ) (B 2 0 b
TFREM A AL UE A L8RP T PRI A2 00 B ok, S8 76 Bh - 1807 40 0] 1 I 5 20 A R RN 1 Sl A B Y R
F3EP) A e 2 I A WK R K < 55 T SEAT T A B AR 1 1T B 2 R A7 45 B0 XS L &y vy 434 b R R B0
B EERTRIE, A — i, AR AR IR X A AR i AZ BE S0 b o e AR A IR
JE A T U R B T AR , I S SE A T RN T P ORI — ELB A K B T Pk g & Y | iR R R
TG IR U B) P 2 B 2 P PR UE D AR 28 7043 2 B A B[], 444 5 4 i %o S 2 ok T 1) o 0 A9 i 200 52 A T 227
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