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B OE BASKREFIRLIHANBGAS TR vt ¥ 517%~33%, &M
ey TR LA, RNA/DNAR A 2~3, EMAHS~6, i L F 4%
QAASTE ¥, MEE M, RFPHIGAALR, MARDEFILXAE
bo RIEFEF X £ AEH(GA) KT & & 5B (ABAY AR, 23K 78 F 4 GA,
A& F ot 7 ABA 4qif, JF R a0k 7 ABA 23 & 0 waskic ABA, k¢
#(IAA)Y L, GA, T, ¥ ¥ 2kE (ZT) BT, s Tor ¥, ¥4
WTRFEIREELELRWARAL N BTG LR,

%8\ X BFE, H¥ELEL; EREG HER @HDRE
hESIE S718.43; S791.270.4

KB K (Cunninghamia lanceolata) Fh 1 FH 17 ET60~T0FENR, ATy KA T . 380
£, MR FEEABERR RS RTER, B TH 1 RENSROZTE AT
R — I L4 i, RARE, £2BEEESRE. HNTBRXACHFLHEN,

LK, SEASARERRRRIIY BN Y A% A0 75 TR B AR A BT Rl "3, W fe AR TE R D
B9t ASCTERTSCEER B, sEME AL S B M ® (DNA, RNA), &H B, K&
BRAAREEGRER(GA,), TXREGETD, BRLiTAA) MBI EER(ABA)] i & REL
PEATTWE, JFHREFME, DHRACURIEK & B YR W AT B AR AR R

1 #M#E T

1.1 HRHH

BRIRARIG 1SR AR F EH WL A WA TR 5, 1984~19864E SERE R B, BRETE RN
825%ke hm™*, HE6INTLHR, HMEHANREY. Hi, BmHE. P &> 3 BEMHRUIS,
605,475,615 1335 YR EBRBETT AL T etk MEE M A KL H A LU BT (1993 ~19954E )
BB, BER. SERMATFERESTNRERABRZES A E R 43 H, i4~5K. K
HEBMRRER THUENRRIEFSHEF, 5 ~10 34BN L T8 EEF ey

KR AW, 1995-10-25, BRBHFI A, 1996-04-01
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FEREMTEVANAEANSE, HERILHERE7.0%, WHHE33.000, XE Sk
PRIEZF L RE K h o MEIRTEH LML AT ARG RS, HmERFR M 5
12.8%, HBFILE LMV MIREHFIBOSERB R XINTEM R, BHER
WEB RS, BMRETENHBARCER. 7t 4 6 3 57 31, RNA/DNA
F2~3; FESLEH, BT DNA 32, RNA/DNAHE 5 ~ 6 . :XEEH RNA IA R
HBRAKE, UMEEBRER.

£1 EFHREEFHER, 2.3 AEAUSHARZE .
DNAZIRNAZ B (FW) EH LR, MMRRIES R
Table 1 Contents of DNA, RNA during AERRERMFHEARERHET T HRER
differentiation of flower buds go })k% 2 %%Hf UE‘@J, iﬁfﬁ%ﬁ@ﬁéﬁ
mg-g™! HRERSH ML, WMYUENSMCPHE
RNA BB#E B, XBWRERGBESALRERER
¥&H A% BREm DNA RNA
/DNA %2 EFMLABRPHE
08-18  2.541 0.670 1.871  3.08 HBREBELFEW)

10-06  3.240 0.897 2.343  2.61
BiEE 11-03 2.884 0.714 2.130 2.98
11-23  3.545 1.095 2.450 2.23

Table 2 Contents of protein during

differentiation of flower buds

o=l
02-22 1,714 0.268 1.457  5.07 me-e
10-06  2.918 0.889 2.029 2.3 L H $1(1993~1994)
- &

- 11-03 2.670 0.774 1.896 2.44 08-18 10-06 11-03 11-23 02-92
11-23  2.614 0.827 1.787  2.18
02-22 2.776  0.380 2.396 6.30 ¥ 114.2  130.6 147.2 243.4 133.5

g IE ¥ 118.2 146.5 150.1 161.4

08-18 2.314 0.780 1,525 1.93
10-06  2.448  0.846 1.642  1.94 A B ZF 1011 99.6 124.9

W3 11-03  2.511 0.985 1.526  1.55 E¥WHF 117.4 1075 173.5 16.7 195.8
11-23  2.310 0.622 1.718 2.76 s 122.1  191.9 248.9
02-22 2,040 0.311 1.729  5.55 SR 2 158.9  211.4 257.5

REGBE S B FFIER, EMBIBEL, M TRARRTEE, BEAHRKE T

HERRTEZF H10H 3R, BARERR RS EFITIE. A3 5ERHH MR,
FEpD, BEKPHABEO@E D), HEARE HFREGE 2) EXNH FET K AKET,
EAREREMHUFLE TS (BELI7T~117 mg.g™ "), £F(11~2 H) ABES,
ARAERUBEVEERRE, FATHR, ZhEERLSER 2 KESTEE BN,
2.4 EFHLEVMERKRH

EAREB LRI 3 ~ 4 ATE N0 B R 3B 23R, WA R1K0.15%~0.20% ,
TEHFMHFRRRER S REEH RS, TEEHLHLI6M, BEEgERLFIME 2,
EREZENASAFPURER., FERNNERESEEE. EFPHERIBERABLYF
SAE A ET 2 E. LEFRPHNEER. HEBR., SBERMABENE AARENHE,
B 2 R FQLA20 N EEBRNABET . EFPHEBRNESARSEHRIAER
Hio ZATEE 2 A4 R AR BEERTHEREEZED 3 A TR, NEFURERE
B S B B WD RIELIE 1, MIRIERREIBHNET.
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Fig. 2 Amino acid chromatograph of
female flower buds

Table 3 Some amino acid contents in {lower buds and leaf buds pg.g-!
Ha5EM AR HRER HEm [iliEq. 3 MER AR # BBk X B A
10-06 90 179 310 307 135 186 129 181
BEH 11-20 110 256 375 410 205 370 648 422
10-06 95 210 280 342 225 177 204 76
L 11-20 112 351 425 484 459 356 620 475
Hoo 10-06 93 112 262 90 92 80 140 161
11-20 120 330 390 96 184 160 284 245
Z 10-06 130 405 356 105 291 110 332 86
11-20 160 454 713 130 448 220 416 172
2.5 HHEBPESHFRMENXR
@ Lev A 3 RIABERIEF AR i 1 GA, Ak
o e PR, HHEMEIH, BT 4 50~90 ug-
e % g BETH. AT, 10N GA, 4 RIEK
sha » a N N P = -
. N ) 2 5 HPAEMENE. XUTERE S RN GA,
Citr Gly-ser —~ Asp E . ,
- o B ARFEFFHEMSARKRFETNERE <, I
= . . b L . 3
Arg Glum <> Aspa = fﬁ?b%ﬁ'{’h@%ﬁ GAa /éx E%%ﬁﬁ{&ﬁﬁ J&
::cirqm B, M3 ABA §RBEKSER B, #E
Thst-ys i£2~3ug.g'1, 5 ﬂé-&%ﬁﬁﬁ@,i?’vg H
AERAEMX B, MERTEZFSE 71 35 ABA
- K

IRFRAR DT 1ug-g™ FE/DRTESLFF
s LI EBITIEET B 1 i, 2938 8 5,
XA RS IEMBLIRIRE %o MEIRTE F 5 2 #

61 601 o
5k 50 \\a
T - ¢ ABA
o, ! L .
&54 240 . 7/
3 - / GA
E §30 : a - = 3
~ 5 N\ 7/
~
H2p Zz0l AN 4 N\
< N~ <a = N r;_«g:nA
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Fig. 3 Changes of GA,, ABA contents during differentiation of female
and male {lower buds
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2.6 FTREEXHREFALTE 6 o i — i} 3EZT
ERATNRS R 0.25r a— *

MNARLEHZRZ RGIEFSS = — P 5‘5‘122
REREEZRHT THENE, 605 ) T ubisp-A
REFTLER, 615, BSRE 5, wr pasuew 2T # 1AL A8 I
ﬂfo % 4 %HB’ rEﬂ\]EtﬁifX%ﬁiﬁk Fig. 4 Changes of ZT, IAA contents during

FP%, GAa, ZT, IAA 1 ABA H'(],/-tr,\ differentiation female and male flower buds
B4 INEHRKETAHFARNENESE(FW)

Table 4 Contents of endogenous hormones in cone bud and

leaf bud for three clones ng-g-t
GA, ZT IAA ABA
EHER P o — o —
12-20 05-22 12-20 05-22 12-20 05-22 12-20 05-22
13 # 40.17 14.4 0.44 0.93 1.37 1.11 2.24 0.92
1% i ¥ 58.38 0.73 0.43 3.88
n 2 31.80 6.5 0.18 0.34 0.61 0.78 1.18 0.73
0% g% 63.00 0.48 0.37 3.03
(13 ki3 37.02 8.4 0.15 0.45 0.46 1.20 2.05 11.0
0% ¥ F 46.53 0.36 0.30 1.88

BHYEER, BRIEHFN GAMZT M FEme 26 IAA IEHFR, ABA 53 ¥
Yo TS ~6 H, FAMF GA, W, ZT m, Hb, 33 SUEMERRE GA; 1 2T 2 k6o
EM6I5H. XREHIBSH 3 KM/ MEt:, HFERKEREAH K.

EARMBERIEFENT LS HAABHHERE, WK EEHH £ LIRS
HTHTH LR, PERKFENEEEERESR, ENREZINFEFERNERRTR?
W 5 4RE, 335 MM THHFN GA, MZT SR EL60SM615H, M615 &L
RT605, Hr, 335/ 61 S LR GA, BT TH; Hibs BEETHFER. XRS5 AN
FrAEREH . 10 A BB LT MM 28 GA, 1 ABA & &35A BB, H LT
ZRERED,

3 W
31 BEREFEMBRNREHESSS
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Table 5 Contents of endogenous hormones in shoot buds for

upper and below canopy ug-g-t
GA, zT IAA ABA
KER
LtBFE TRH EBFE TRF L+t 8 ¥ TR®RF rEFE THRF
33 14.4 9.69 0.97 1.14 1.11 1.73 0.92 1.38
60 6.52 6.74 0.36 0.32 0.78 0.48 0.70 0.77

61 11.34 5.47 0.45 0.59 1.20 1.08 0.73 1.37

BARTURERRRES. SRR FREETEES ~9 AR, 23ERER, Fr~9
RREER, —BAEBAHERIEN, B0 BHRANERIEYF. ENIHERERT
W EARTZE P 13, XMBEEREFUNEFIEMREZBANFERROBE X R A
B RIWDSAEERRBLEENEIL. B, MREFLERICF £ LR M3 2
TR, XBERGZI—MEBASGEMET MERIESF LN RS ZE R RMERRE,
BHEFHSFEERIE.

3.2 EFFENMRET

EARFS AN ERE BREGTIF, 5 503 RNA/DNAY 2 ~ 3, Wi 5 #ih 6
~6, XEFMEE LRBT DNA S RNA #2KTWE k. EERAM HER_ME
AL — Mk, EHRRE &N —BY.

BAZHMFDEHEENHBEER UM ELRGIRMAE R 2T, 55K,
HWEBRANER SRR, BB Z . efmE R(FW)Z 100 ng-g™' U LSRN EFRRE
BIF, WA R B BN S K R ATA L 0g - L' iy i R 40 R PR K A e e e - 1, 7R
REAARR. RERALERSEHN, WERLER. HEERNSEBRNS LA, %3
HERREFERZ PN LOEREMN. Bk, HESRERTES LREEN R E. BE
BRERFHPERRERDBEY, ENESR—EBRR. KM, 7R BE s B a8
EARERTEEEIDERH, SSBERRKE, BERERTRH. XMEERSR, RIYE
NEHRS BB Mg R0,

3.3 HPMRELEFSLPRER

Pharis 4 ANTHEBIF GAqy GA 4/7K45 RHIBRIAS R 2 R 40 00 16 IR 870 138 A %Ko
EOAEIRH GA, B8 SR BERRTEF 4016, T GA 4/7TR R BEREIR T8 3 Kk 4, 4him ABA
WEHB RHIFUSHARSMURNEHERE GAL, f1 18 17 TAA, ABA HFI T
kL, MABRRY IAA, GA L fiE 8 ABAH MITHRERENELE. RIET A1
5 ET 100 mg-kg™' GA, 150 mg-kg™' ABA HEMEM F AR ARE B GA, ik
HERTEF X R IN23%, T GA, #1 ABA S{ERTEF AR L ER.

EAEL WEEEST, BRAERTEFSEOH GA, ARMRE W ABAMIAA 58
MR X GMMAKAZRERIE B R LM IR R LM @REFSLEY, GA, TH
i IAA 71 ABA b7, XRE SIENWRRARAE K7 MRIEF S BRE B & KTFE
BEZATFR, GAMIAA METHHF, ZT §THFM ABA #if. XS5KEEER.
Jshs ARELRGIS, 605M615) 2 HEHMTE LEMTHRHF 2 ANHRERERHE
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WHATTRE. AR, ENZHFREENL, BELHERKLRE.
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Abstract: In the early medium stage of differentiation,nucleic acid content in
male buds is higher by 17% and 33% than that in female buds and leaf buds.
In late stage, the content in male buds decreases while in female ones it
increases. RNA/DNA ratio is 2~3 in early stage and 5~6 in late stage.
There’s no remarkable change in protein level. 16 free amino acids can be
found in various flower buds, among which proline content is always very
high and is closely related to flower bud initiation and development. GA,
levels (FW) are as high as 50~90pg-g~' while ABA is as low as lug-.g~!in
the initiation of male buds. During the differentiation of female buds, GA,
and ABA are only a little lower than those in leaf buds and their changes
are mild. During flowering, female ABA notably decreases while male ABA
greatly increases and GA, decreases.

Key words: Chinese fir (Cunmninghamia lanceolata); seed orchard; flower bud
differentiation; nucleic acids; protein; amino acids; phytohormones



