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Abstract: The responses of physiology and photosynthesis were researched in Rhododendron ¢ Yanzhimi’

*Yuanyangjin’ ¢ Huahudie’ ¢ Zichendian” ¢ Jinpao” *Zihe” under drought stress. The results showed that the leaves

of Rhododendrons became drop,wilting with different degrees and even died,among those,the leaves of Jinpao’

were hurt most lightly. The content of MDA increased and then decreased. The content of protein of most

Rhododendrons appeared a gently decreasing trend but ‘Zihe’ decreased firstly and then increased, reaching the

highest point after 10 days. The content of chlorophyll deceased firstly and then increased. Initial fluorescence

(Fo) indicated decreasing trend firstly,and then increasing, however, that of ‘Huanhudie” and ‘Zihe’ decreased

sharply to zero and which was consisted with their appearance. The value of Fv/Fm (Optimal photochemical

efficiency of PSII) and Fv/Fo (Potential activity of PSII) remained at a certain state, except two drought-

sensitivity cultivars (*Huanhudie’ ‘Zihe’) decreased sharply.

Keywords : Rhododendron; drought stress; physiological response;chlorophyll fluorescence
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FEHE B RSB 2AEBEEEE. BR12hE
FlALERAN B 2 R R B TE] 47 52 S 1 5 U B L 3
16 12 h B RFFEERT Rl &L, 4F 18 h if R e K.
R FhAT B2 0 h, B ZER(G. 67E£1.01) %, & ZEH
(26.001+1.18) %, & ZE 5 % (0. 63+0. 06) , Hy Xif HE
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REERRFRK, HGL6IEL2D %, B512h &
2R, B R T HER REM AL (P
0.05), %412 h 5 18 h @FAbFEST Lb, K ZEFR M %
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Table 1

Effect of different soaking time on seed germination of Cyananthus incanus

B [E] RER RH S BT IT I R A A Gy a1t ] B R R E] REEE
Soaking time/h Germination rate/ %  Germination potential/ % Germinate starting time/d Germination peak,/d Germination duration/d ~ Germination index
0 5.67+£1.0lc 26.00+1.18d 7.89740. 40a 11. 4440. 60a 9,3341.21c 0.63+0.06d
6 19.15+1.67b 53.91%2. 24c 7.747%0.10a 10.52%0.22b 10.39+0.14b 1.82£0.15¢
12 28,9441, 55a 71.47+1.56a 6.6940.10b 9,0240.17¢ 9, 7840, 13bc 2.96+0.16a
18 31.61+1.52a 67.00+1. 93ab 5.5940.09d 8.9440.16d 13.2240.11a 2.39+0.12b
24 13.98+0.71b 62.54+1.40b 6.1140. 06¢c 11.8140.12a 12.9140.12a 1.0640.06d

EARR/NEFRRIRTE 0.05 K F LERBE, FH.

Note: Different lowercase letters mean significant differences at 0. 05 level,the same below.
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12,18 h B BA R F S EM T A .
2.2 A[FEDEERETED KBS F R M
MWFE 2 A LLE W, B R, BEER. &
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W P<0.05),HEHFHRMEFEBEER RN BE,

FEFHERRE T 0.05, MEBAERE 0 h &,
FIFFF0G 85 & B E] 50, (6. 2920, 11 d BRI T 8 &,
R 6 BR A [R] Ab BE 4, B 35 i T E e A Rl AR B,
HEg R R nt ik 818K, M FH £ FrgE (11994
0. 1) d, #aH e eIt a3 K . 5 12 h B 2 f54t
AHE AN 825, 515 24 h 8§ & F22ta) B 2% (P <
0.05), T2 0 h 43, 7E(10.2140. 19)d 355
BRIl EHE K T 12,24 h 0B, £ 8RB E,
2 BA 6 RS [ L BT F 1 0 & MO R WA K B3, 6 R
MK mMME A TR, BRELABEAENTHTF
A .

x2 AE R BN EEHIETF LT
Table 2 Effect of different illumination time on seed germination of Cyananthus incanus
YRR E] RER R AP IRE R B & e B R FEAT [H] RHEHE
Tllumination time/h Germination rate/ %  Germination potential/ % Germinate starting time,/d Germination peak/d Germination duration/d Germination index
0 26.04+1. 44a 63.2941.79a 6.29+0.11b 10,2140, 19a 11.9940. 14a 2.18+0.12a
12 20.87+1.55b 60. 08=+1. 80a 6.724+0.11a 10.1740.17a 11. 69+0. 20a 1.9640.15a
24 21.2241.3%b 62.18+2.03a 6.7540.15a 10.0040. 25a 10. 77+0. 28b 1.8640.13a

2.3 AAEFRERNKBEEMTHED
=AU

= 3R, HEEREREREWILM, RZFREL
SIS E, R R P F IR IR B B ] 2 Se A 1
B B R P LAt A 2 e 5 B R s R 3F
TR EBE S HENEE. i EREB 2L
WS RGBT & 2 5Bk 50 mg « L7140, KK #4
RS RS, YREREE N Omg « LA
REBKRFFMEFREUSHBHAREEELER.
LR RWE LS 600 mg« LT RFERE KR, N
(31.3142.67) %,5 400,800 mg « L' T B E L F,
5 0.,50,100.200 mg » L VF B2 7 (P<0.05),24
BB FEWE R 600 mg « LB, B #(76.80 &

L4 %, BERTHEREALI, R L RN
Hh,0 mg « LTS, FiF RIFR RFH R FHE
B PP GR Y kiR kR aiat ) 5w b3
EinEESR, F,600 mg« L AABEMPFIH EFF
WaAH AR B, 5 400,800,100 mg « L' TR EE R,
55 0,50.200 mg » LT AbBRA 2 22 7 (P<<0.05);
600 mg « L™ # AL I8, FhF B R FPE AT A3 K, 20
SHERETLTEE 25600 mg « L7 yRE A, F
TR SR 5 400,800 mg « L' EBFEL R,
50.,50,100,200 mg - L' h A B E XL F (P<
0.05), HULAT L, IRAE 2R AL BN K B W PP AEFD T 05
KAEPEHAER M 600 mg » L' R ERRERN KE
WEEM T A BEF MW,

x3 AEREFRBRNWNREERHEF FHEEZBRN
Table 3 Effect of differentconcentration on seed germination of Cyananthus incanus

HEREE RER R I 4R 8 R A E B 5w e [ik-zss 4] -
Concentration of GA Germination rate Germination potential Germinate starting Germination peak Germination duration B
Germination index
/(mg + L71) /% /% time/d /d /d
0 5.67+1.01d 26.00+1.18d 7.897+0.42a 11.4440.58a 9.33+1.21b 0. 63740, 06
50 17. 75+ 1. 57¢ 64, 28+3. 05b 7.11£0.15b 11, 3640. 20a 10, 89+0. 27a 1. 660, 15¢d
100 17. 8141, 00c 52.2541.72¢ 6. 6410, 19bed 10. 97+0. 24ab 11. 31+0. 28a 1.5840. 10d
200 20.83=%1. 77bc 62.17+1.41b 6. 7240, 20be 10, 4740, 24ab 11. 6440. 32a 1. 7640, 14bed
400 26.17+2, 42ab 64.83+2.50b 6.53710. 18bed 9. 69740, 26cd 11.58+0. 30a 2. 2570, 20abc
600 31.3142.67a 76.80+1. 44a 6.03+0. 14d 8.947+0. 28d 12, 03=0. 30a 2.724+0.27a
800 26.67+1, 74ab 62.19+2. 36b 6.1740. 13cd 9.004+0. 27d 12.00+0. 29a 2.3740. 20ab

2.4 N[N Fl I IR] AT [7) 5 e ] b K B i P
T8 A2 B
MEE 1T LA Y 203 A [R) O R RIAS [ 382 Ao i

[RIAL TG , % 25 3, 0 25 AR 0 6 25 46 0K I8 25 0 A
b, SR RAARLL  RFH ML ZF R R T 3~4 5.
RARBEAMMK 1 F, B& 5/ TN RALE, B
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Fig. 1 Effect of different soaking time and illumination time on seed germination of Cyananthus incanus
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WE 2h ARAE TR EERIBERHTHE
FEEWFEAT(P<0.05), FTIFETE &M H
BT R Rl | e E R B R W RN, 2 T RS
P70 mg » LA, 12 h BB N1l R KRR AT i
IR . 7E 600 mg « LB, 1l R e I [B) A
B, 6d, HIILATHE,600 mg « LT RGERWE.12 h

76

JEHE M TR T A,
2.6 IR[FIBF T ] RIS [R] oe BE o B 28 0K B
TERT 1 & IR

Bl 3 M, REE R R A3 i -5 R P i [ 9 3
KX MRS —E R, 0 h R
M HEFR EFESEFHERAEERTHE
BRI ) AR BRI R AP AL B, YRR R E
600 mg » L7112 h RFAL B, M T R 2F R R
U KBRS E R TR ERE(P<0.05),
ERYFHREE 50 mg « LTI, HEFHY
600 mg « L' FREE R BEAL L 1) B 29 R B 3%
Z5. BRIz AM,600 mg - LTV REREE .12 h
B AL B, FORN T R T 4 i (8] B AR, HOT i &
W ) B0 BR A 40 . 3 L, BT R v W D A R A 40
2 do (B ol B R FRR I ) A0 0 IR ZEL 46 4 4
YFHRFERIE 600 mg » L7, 18 h IZFP4b B, Fr-1- i
RIFGN AR, mATiE,600 mg « L WREEARE



F B L 201707).73~50 s o @IS -

g
Germination rate/%

HH £ RN IR
Germination duration/

—+—0h w4 12h -&24h

60 100 B wr C
s 90 = 91
L X =
50 S st ; g 8
4t g70r1 Ew 77
#mE 60 ZE 6
30+ HTs0f Eg 5t
i ®2 40t Re 4f
20 g 30 F 5;5,? 3r
Eot £ Ll
10 %) k5]
S0t S it
oL v v ol b
0 50 100 200 400 600 800 0 50 100 200 400 600 800 0 50 100 200 400 600 800
BB FEERE BB
GA concentration/(mg-L") GA concentration/(mg-L™") GA concentration/(mg-L")
14r D 14 E
12 12 B
= ><
10 210t ks
=23 #5E
8r o 8 =
11.§ 2.2
6r ®E 61 Al
at BE 4L £
& S
2rF 2r
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 00 1 1 1 1 1 1 1
0 50 100 200 400 600 800 0 50 100 200 400 600 800 0 50 100 200 400 600 800
AR HREEIRPE AR
GA concentration/(mg-L™) GA concentration/(mg-L") GA concentration/(mg-L™)

2 FEERHEFRERRELSENRERA T THLZEHME

Fig. 2 Effect of different illumination time and GA concentration on seed germination of Cyananthus incanus

—~+— 0Oh -®5h - 12h - 18h —=-24h

00 A 100 B op C
s 90 = 97
- c\ ~
2 = wf 2 8|
T 50 = 70 =TE 7t
ks 3 =22
M5 40t wg 00T 1 ZE of
K= ko S0F £5 5|
®F 30 Rg 401 RE 4T
g 5 Rz
g2t £ 30¢ =F 3}
© ul E20F E 2t
¢ v * -4 O 10+ o 1r
0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1
50 100 200 400 600 800 50 100 200 400 600 800 50 100 200 400 600 800
GA concentration/(mg-L™") GA concentration/(mg-L") GA concentration/(mg-L")
D E F
4r 16 7r
= BT = e i i
3 = et 5
=g 10T N 5% | gt a1 < ST
= .l i b 210t ﬁg s
fras e 91 §
g s st -
#2S gt E wE 5|
& e ;Iq'g 6r RS é
B3 4 == L 5 2+
g 5 4
5] &} @]
B 2r 2t 1+ o
0 L . . . . . 0 L L . . . . L . . .
50 100 200 400 600 800 50 100 200 400 600 800 50 100 200 400 600 800
HREZIRPE AR AR
GA concentration/(mg-L") GA concentration/(mg-L™) GA concentration/(mg-L™)
B3 AREZEMEEMARREFRERNREEDLFFIHLZRME
Fig. 3 Effect of different soaking time and GA concentration on seed germination of Cyananthus incanus
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Fig. 4 Effect of the three different treatment on seed germination of Cyananthus incanus
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WL EAEX R R R R FHRBUURK
FhF I U oA & s 18] 5 A 8 25 82 il (P<C0. 001) , Tj
WA R Ab B XY & 2R AR R ZE S R TR B R T T iR
B & B 1] DA K P B R R L) 8] 5 T AL A R

x4 AEXE

Table 4

25 (P<0. 00D, W FF A & & e B 5 H B4 #
TEEESF, FERWEE < BFEFE 6 E X
FEBELE ABMN R EZER R RIS
BRI REH DL B AT 1R R i E 5 b
Bl B 3525 H(P<<0.001) , R R W EE X BRI
6 BRI B) K IR A R R BE > 2 A I [) X W & S st [
TREZEFI,

EURFBRERESRHAERR EENKEEHIEHE LM S E 50

Variance analysis about different light conditions and the concentration of GA and soaking pairwise against

the effect of seed germination of Cyananthus incanus

HAr & BAR I P75 H F P
Dependent variable Independent variable Type III sum of squares df

piaiding =) 1 039. 729 2 175. 894 0. 000
B Al TR 11 067. 199 3 3 689. 066 0. 000
KR HRERRE 5 422. 634 5 1 084. 527 0. 000
Germination S R 6] X 18 A et ] 401. 343 6 66. 890 0. 000
rate SeRERTIA] X R KR 1 869. 213 10 186. 921 0. 000
TREER IR X BB ] 6 310. 606 15 420. 707 0. 000
e HE RS ] X 7R 8 2R X B A ) 7 278. 935 30 242. 631 0. 000
piaiding =) 375. 919 2 187. 959 0. 000
pezadingz) 9 259. 056 3 3 086. 352 0. 000
REHHE HRERRE 10 893. 704 5 2 178.741 0. 000
Germination S R 6] X 18 A et ] 3 406. 972 6 567. 829 0. 000
potential Sk AR RST8] X AR B R B 5 294. 435 10 529. 444 0. 000
BRI X BRI 5 136. 333 15 342. 422 0. 000
e HE RS ] X 7R 8 2R X B A ) 10 935. 639 30 364. 521 0. 000
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Table 4(Continued)
HAr & BAR I P75 H F P
Dependent variable Independent variable Type I sum of squares df
6 R A E] 5.953 2 2. 977 0. 000
B TRl 137. 384 3 45. 795 0. 000
TR EE KA FEERE 27.745 5 5.549 0. 000
Germinate starting e B At [R] X 3@ R] 20. 880 6 3.480 0. 000
time JeHEHT A X AR B R E 8.324 10 0.832 0. 000
IREE VR R AT E] 14. 866 15 0. 991 0. 000
e HE B D] X 75 B 20 v B X Rl et i 20. 787 30 0. 693 0. 000
e B B i) 1. 963 2 0.982 0.073
32 et E] 303. 370 3 101. 123 0. 000
B & R HRERRE 187. 037 5 37. 407 0. 000
Germination S BR B i) X R ] 72.185 6 12.031 0. 000
peak SERR ] X B R e 10.185 10 1.019 0. 000
IR E R X B 21. 963 15 1. 464 0. 000
e HE B D] X 75 B 20 v B X Rl et i 26. 481 30 0. 883 0. 000
ptiednga) 113. 094 2 56. 547 0. 000
B A i) 492,778 3 164. 259 0. 000
B R Re Lt HERRE 33.593 5 6.719 0. 000
Germination B 1) < 3R A e ] 56. 806 6 9. 468 0. 000
duration SERR ] X B R e 7.546 10 0.755 0. 000
FREREIRE X R A 6. 444 15 0. 430 0.144
S B B[] K PR v B < R 1) 14. 639 30 0. 488 0.033
ptiednga) 3.138 2 1. 569 0. 000
B TRl 106. 875 3 35. 625 0. 000
RIFHRE FEEWRE 37.442 5 7.488 0. 000
Germination B 1) < 3R A e ] 7.508 6 1. 251 0. 000
index Sk AR RST8] X AR B R B 18. 356 10 1. 836 0. 000
IREE VR R AT E] 49.918 15 3.328 0. 000
S BRI 8] < PR R Uk B <R Ffract E] 62. 039 30 2. 068 0. 000
3 Hig 4 it

3.1 BPRALTENS KB s B R R

R R AL PR AN IR R VR B AL BN AT R
YEH, MR A5 2] 18 h ZZHRE K12 h KZFH
BRI ERWE AT 600 mg « L7 Fp v i k& AE,
F IR AL B A ] AR AR T AT i & BRE AN R
FITFFFEEE
3.2 ZHRAFEX KBTI

BuEAbTE 18 h B FhALHE, R IZF SR L R &
KLBERN 46.72%, KK 81.02%, 12 h ¥%
H8.600 mg « L' RERERE LT, R HH KFFR R
K EZEH 56. 159 K ZF 4 84.03%., 12 h @4t
FH.600 mg « L' RERERELE, EFR RFRE
K, EZFER 57.62%, KR 90. 46 %,

3.3 ZHZEAAESIKEEIER M

12hJEHR.600 mg « L' ERERFEMN 12,
18 h K BEHAEMFH RN EFH RFRRHF
BEEK TGRSl & B 245
SeRf AR , B KB IR T I R R e

P B 2 52 B 9 TR R A0 SN IR 30 85 1 2L R 2
may, T2 6 IR IR BE R A B RIL R Y. 7R
SRR R AL O RN ] OB IR B AR
b ATV ROV Sen AL IR RIS (PR Lk Y ibp
ORI R —E fOuRR e P DR S 20k %
T B R 4R R T 0] A B R A MU ST R TR
IRAEHERT &2 . ZWTE A K6 WA B 26 Bl G FR A Je]
AIEAS , LR 25 A% R 2 S 45 AR BB AR (L R T 1 e
VLK R PE R TR T BOLPER T e R 1R
Hh s B/ B Y I8 T e MR W AR P AR sk L R
Br AR EA A TR MM T BT 2. IREN
IR R A T RIR A SRS SRS B TR
BN TR T8 T RAPRBI » (IR A 1) T 3T AR A ) £ ol
FRBEERAF, KBEMERETREL,
N 2 AR BT A IR H 2 5 B AR Y
F R R R, — R Z R E RS 0,
WO T EA A RCE K 25 C R 15 Cl 2k,
FEIN_ESGIRAL T, 2 S b BRLFE S T — AP (R HEAE F K
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RERERN G RRHERFIHE, MERRS, R
B % (gibberellic acid, GAVVE R A KEY B EZ—,
R—FRABE T Y A KRR AR EY £

FRISANFE AR T RSB 40
S A8 A T BB A (e 4 i A G AR RN AR
YIRS, BB ™ 4 4R iF 2 R
HEZEREENS 5 RERN G BRI F 7
EREED . BURERBESNEZ O HEBREMN T
HAEMRE, ZRET, FEREERENEEE
FHRFRBIEREF FHRNGERESHNF B TR
BRWCENRR, RIEZHNFFEHEZMEEA K
e BRI RMEF T s, RE R I A5 1
R HBEEAE T —ENEm , FUELGE
ANV 5 20T ol 4T B A BIR 3 T ZiFEéEﬁJEVE
A, e mEF WA RN REER . £
‘fiu&%i%%%ﬂﬁﬁ(ﬁ}ﬁ)ﬁ%%ﬁﬂn%kﬁm
EAIRGED .
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Effect of Light and GA on Seed Germination of Cyananthus incanus

ZHOU Mengxia, PENG Zhengsong, YANG Zaijun, BAQO Zhiyuan
(Key Laboratory of Southwest China Wildlife Resource Conservation (Ministry of Education), China West Normal University,
Nanchong, Sichuan 637009)

Abstract: The seeds of Cyananthus inconus were used as test material, the effects of illumination, gibberellic acid
(GA) concentration and different soaking time on the seed germination of Cyananthus incanus were studied by
means of orthogonal test to improve the seed germination rate and increase the survival rate of alpine plants in
low altitude areas. The results showed that germination potential and germination index were the largest,duration
of seed germination was the longest, seed germination time and peak of germination were the shortest when
Cyananthus incanus seed was in GA concentration 600 mg » L™, light time 12 hours and seed soaking 12 hours or
18 hours. Cyananthus incanus seed germination was not interested in illuminating for a long time, illumination
time was not conducive to seed germination,but dark treatment on seed germination would promote. The longer
the soaking time on seed,the greater the damage was,which could not conducive to seed germination,

Keywords : Cyananthus incanus ;seed germination;illumination; GAj;soaking time
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