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BHFHFMT : N3N H A5 LC-4A RURBMA A, Zorbax OQs A, W3IHH4 CH,OH.
CHsCN; H,0 (2: 2 6), il 40°C, MBI 245 nm, fij CR-ZHx & HEER LT YT EIHIT

R,
B LR

—. GA, 6-BA, ABA MEARBFHERNKM

FRAMKLBHNECARTFHRRAETHBHNZR (1. XD, HE 1 74, GAXEX
HFNERA R, RIFBY W BARYBE®, 2P0l 50 ppm KA TR BT,
REFRWIRR® 11%, LUSHE GA BRI, RERNA R THE. A 6-BA, ABA 4
BHEART, HEFRY TR, HEEMRKRE M INTHREREME, XU ABA £ TR
BEEENE, B 6-BA, ABAXIXMERMFHRARHABHMEIIERA.
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Fig. 1 The effects of three exogenous hormones on
germination of Chinese fir seed
RIBRW, CARNERTEARFHERFR, LHBRAR K FHBREHIER, £6A
LB ARFFRFIEIEAEBSFI S FIZH 19%M 11 %L L, t048 50 ppm ZEIRAFF
TERFREY. EORENSHI L3RR 25. 02471 26.7%; T 6-BA, ABA M BEMREMKT
PARTFHRFEERNEERER, XEMHTEARTFHHEER.

=. 6-BA, ABA 3|5 GA XEREMEZABF RN
Fl GA+6-BA & GA+ABA HiB S W LB AKHFHTF, MPRHBHREEH (FR2). A
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K 2EFFEL, 5 6-BA 5{ ABA B TR L, GA+6-BA & GA+ABA XEHRE S, TTHE

6-BA Bk ABA XA TH R MR MFIER .
®1 FENRLILRBFORRESE"

Table 1 The gcrmimﬁon index of Chinese fir seed in different hormone treatments

& =} & ¥ X REFHU hEeE EHEY

Treatment Germination Germination Fresh weight Vigour
(ppm) percentage (%) index (mg/seedling) index

GA 50 52 12. 34 47.18 582. 20
GA 100 47 11.77 45. 52 535.77
GA 200 45 11.94 42.95 ‘ 512. 82
6-BA 50 - "29 8. 82 41. 56 ) 366. 56
6-BA 100 16 6.73 39. 01 262. 54
ABA 50 9 ’ 3.70 35.98 133.13
¥ B @nﬂd 41 9.87 486, 57 459. 65

# 6-BA 200 ppm. ABA 100 ppm ! 200 ppm L BHEAMFHREHF
The Chirsse fir seed treated respectively with 6-BA 200 ppm; ABA 100 ppm and 200 ppm can not be geminated.

®2 GA+6-BA 5 GA+ABA HERBFRENLE )
Table 2 The effects of GA-+6-BA and GA+ABA on germination percentage of Chinese fir seed (%)

& H GA (ppm)

Treatment (ppm) 0 50 100 200

0 41 52 47 45

6-GA 50 29 ' 32 31 27
100 16 39 29 21

200 0 7 20 ) 12

50 9 26 24 21

ABA 100 0 10 5 1
200 0 0 0 0

BRHEXZTR ST EMTEREH, GA 5 6-BA, GA 5 ABA FHEHEREXEREY
£RB%E, £ GA+6-BA {ALE S, HFHEHEGA, Nl 2 KTBE (F=10.68>F,0 (1, 5) =
6.61), XFHEXK6-BA, M 1 KFKBE, (F=36.50>F,., (1, 5) =16.303, 3F GA I
6-BA WX EIER, NERBE F=6.7 (»ZREREE. » xXRKBE, TRDI, H
B GA+ABA b3, GAR 2RI BF (F=15.77"), ABARJ 1 KFI 2IKIAPY BFE (F=
130.99**, F,=15.72"), XF GA fl ABA XX EIEH, MERIFBE (F=8.17"], K%K
SEMERFFHEYE —EEMW. B F GA+ABA WABAFAHNH TEAFFFHHEE, &
BAMIXF GA+6-BA KB B HITM T B IER B WA R BT .

RIFHEN GA fl 6-BA IREE{LA M theR, —RAEL (0 RKID RERMPEL 2 KID
RARMEYEET . B, RMOIA X RRCGANERZHAMN 1 KA, A X BR2KA, A

YRR 6-BA B 1 W, EAEXEHAE BT, st HILEHR L GA 5 6-BA X ER
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SABHUARTRER 2) HEHTEFTRRBE,
Z=28.00040. 675X; —4. 125X,—5. 650Y,+0. 345X,Y,

=. GA, 6-BA, ABA MEZXAHFHPRNERSKW

FHERA=ZEHFZKFHEZRRARZT, BIBEXRL (39, 3t5 9 M8, Z8R
® 3. MR IW/EBEPTAUFE, GAMEAFRFRERZNZ BB, 6-BAKZ, ABA U g1 F
GA 1 6-BA fE IR T XM FHRNMFIER . BFRFENREHEYSERENTR
BERESZHM KR4S 1 SLEBBIF, IR TS 5103 A 1. 96 71 1. 91
B ENSENERS I H3 R 190/ 1. 82 %, & 3:FHH, NXSHMRILFLEF
Frt, MEABHFHETE, GA &L 100 ppm HiF, 6-BA 4bFEPL 50 ppm HEF.

3 L G EXRRHRET M
Table 3 Plan and effect analysis of Ly (34) orthogonality treatment

& A 8 a & £ ¥ X REHY HEKRE e/t  BEAHEY
Treatment Combination Germination Getm_ina‘t?on Fresh weight Vigour
No GA 6-BA ABA petcentage (%) index (mg/seedling) " index
1 1 1 1 48 18.86 44.27 834. 93
2 1 2 2 44 12.16 43. 15 524.70
3 1 3 3 41 10. 45 40. 20 420. 09
4 2 1 3 53 19,35 : 45. 24 £75. 39
5 2 2 1 49 » 15. 30 44.83 " 685. 90
6 2 3 2 34 10.96 41.12 450. 68
7 3 1 2 31 11.74 40. 93 480. 52
8 3 2 3 28 10. 36 40.13 415.75
9 3 3 1 21 5. 26 39. 64 208. 58
#32% (R) Range 56 36 11
3§ 5 Control 41 9.87 46.57 459. 65

» HEFR 1. 2. 34FIFR 50, 100, 200 ppm
1, 2, 3 ot Combination represent concentration at 50, 100, 200 ppm respectively

L THAMRRRS, BREGEHED, HEARE—GFEUBE, HEXR
BT, GAZREBE, 6-BAHRE 1045BFEKF (AED. XFEEGA, NAEXEW
RaH, M1IKFABE (F=21.72>Fue (1.2) =18.5), 2 KGN BE (F=8.97>F.,
(1.2) =83, BLGA =K EH t=-1, 0, 1, (Bl 50 ppm=2"X 100, 100 ppm=2°X 100, 200
ppm=2'X100), WEA& (L& 5. '

X =45. 33—8. 83t—9. 84t?

K X HEFE, :

Fob, 3RS SHSETE (dx/dt=0), t=-0. 45 B}, Xn=47. 31, B t=-0. 45 B}, 7]
UREBREHEFE (47.31%). BN CGA W=ZKFRR VLR, Hit, t=-0. 45 B4
% GA B7KFEH 100—0. 45X50="77.5 ppm, HLERIL, 24 GA. 6-BA, ABA FLAEE K
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FFEt, GAHIEMRELL 77.5 ppm HiF, EXEHELRIFE,
B4 L 3 EXRBYHIRI
Table 4 The square deviation analysis of Ly (34) orthogonality treatment

* " ¥ ox M SN # » .
Source Square sum Free degree Equal square
GA 661. 56 2 330.78 30.69°
6-BA 226. 89 2 113. 45 10. 528
ABA 29. 56 2 14.78 1.37
%3 Error 21.55 2 10.78
& Sum 939. 56 8

#Foos (2.2) =19, @F,, (2.2) =9.0 .
¥5 GASKELHFEHETH

Table 5 The average germination perc at3 ation levels of GA
X ¥
GA (ppm) 50 100 200
t —1 0 1
¥ X, %) 14.32 45.33 26. 66

Average

- BARFRRERHESER
®6 BABFARMEHASSR

Table 6 The kind and content of endogenous hormones of Chinese fir seed

-4 fif  Unit GA 1AA ABA
us/seed 0. 086 0. 025 0. 04

ug/g. DW 19.77 5.75 9. 66

HR 6 A, ZEAMFEH GA, IAA (B%RZED M ABA ZHHEHME, HPAEGA
FEERTEMHTE 19.77ue, BT CA SBEE, HAHTFREHL. BEF VLM TR
R, RETHTHRFER, HEFLEERT —EMHE, ZREEHFIFE—CEN
ABA X, MBHEITEANTR.

ik

LREREV CAMEABHTHHRARABHREERE, ZSRBEMERC. B
%(11)‘ &@@%(12)\ Ez;%n-i-m(ﬂ)‘ mZE(NJ‘ *ﬁ(ﬁ)‘ Z’(@g(ls)‘ jlﬁ&ﬁ&(”)‘ kﬁn\(ll)‘ i
=99, FIERET. BROOSHRTITRIRR, REHRA —EFANEREMN. TRERHA, 5t
T GA BB TFHIERERRRE, XEERLEERT A L&MHBTHRCHERE
ftl. ZWLEREZY GA LBEARMTREREN 50 pm; GA F=ZFHYKRB AR, GA BB
¥ B2 100 ppm, {HfEEX B IR E BT EHEBE, GA RFEAHTFHROERKE
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#77.5 ppm, HILWLEF 100 ppm AKEEH AEE, XEAHSBEERIEE. XT GA B
EARTHREGIE, BEA— BB, MEKH S FTFIEME GA MM PRk 2—3d 5, xR
AAH RNA RSB, RITWHFROEY, £ 50—100 ppm GA LEMEAFT,
EHRFERME 1—4d Py, HEGER. BHHE. DNA, RNA f& R LT RAM N, X
HRMTTRE, GA AR THEENAERER, MEREERAERTEER, BNES
R SRR THERERERWIHRES®, (€ GA REEAHFHRIVLE, U1 %H 8
FHREEFRANESRE, AXAENEEEFEANTR. DR TEHLLHTFHHR,
EXUHTEERBEERT, RURRNSEESA LD, 6-BAXMEARFHRERE —FH
RHAER, RITANTHESUTHEREREEY. —BRUARTRENRLERT, AR
SR B R ER R =0 R FFR AR 6-BA WRBERT Sk, B 03 X — AR A BL A MR BEZE 10
ppm PUF, 9 EE U B A RR®, {H 6-BA Al LI AR T893 2 A R 15 a9l
H, MEHE—EHI. GA+6-BA REUARFHRMNEIARMAMER GA iF, XHFEW
FIERRLGEER BT RS RARMOY,

ABA BB RMEE R FEMWHY. 50 pom § ABA T B AR FREFERL 61%, F 100
ppm B ESE&MH THTAHR, X5 ABA SI3RIMHIZ N 493K B 75 5-100 ppm 75 B PI A9 &4
BROR—FA, BRIALRIRSIAY, M ABA TR BMAEE RN SR, ABA FEAR
FHRGMWENIE S H R . RGBT EY ,GA+ABA TR ABA B AMFHRA
WA,

M=HF (GA. 6-BA, ABA) =jKF (50, 100, 200 ppm) L. (3*) FYIEXFITABL
RE, GA B AMTH RHOBHBK, K5 CA ERVHTFHRTEREEHRAMRA, 4
GA, 6-BA, ABA JRAIAbIER AR TR, T ABA ¥REX/NM{T, ABA FFRAMFFHTHE
HERYRBE, T R A GA-+ABA ABE AT, HFHENBE —SHWH. AiX—XK
MY, 6-BA 7£ GA, 6-BA, ABA R AILEL AR FARTEH WIR ABA MHTHRNN
HIER. BERHBHR, MEART R, 6-BA BWKE RA % 50 ppm B BE “BNER",
YIS —REJE, “RNERT BN, FRHRREEARFHRANRHER,

£ % X K
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THE EFFECTS OF SEVERAL EXOGENOUS HORMONES

ON GERMINATION OF CHINESE FIR SEED

Gao Zhihui Shi Zhongli
(Zhefiong Institute of Forestry, Hangzhou 310023)

Zhu Zhiping Pan Zheng Shen Ruijuan
(Shonghai Institute of Plant Physiogy, Acodemia Sinica, Shanghai 200032)

~Abstract

The effects of three exogenous hormones on germination of the seed of Chinese
fir (Cunninghamia lanceolata) were studied. The results showed that the seed germination
was actively stimulated by Gibberellin (GA), and significantly inhibited by 6-benzy-
laminopurine (6-BA) and Abscisic acid (ABA). When the three exogenous hormones
were used together, it was shown that GA at 50— 100 ppm had an active role in pro-
moting seed germination, while 6-BA at concentration not exceed 50 ppm exhibited
disinhibition effect. The inhibition effect of ABA could be antagonized by 6-BA and
GA.

Key words; Cunninghamia lanceolala; Exogenous hormones; Seed germination;

Orthogonal design



