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BREAr TR 9 33,35.61,66 5 5100 B R, HoAYMBRBNREXATHERS, 22,
5 f10d F4 AR BE R RN M B RBR BT EE,
1.2 MWRAFE

FeARRER Li-6000 M FRAAGWEMME, BHRAHE L EEME, HEE SRR
AIRARBRRIERIR24 h RR722 8 E 6645 nm fn663 nm AL EEEEEOD), A
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AEAYERIERERAEANRARRESZEERBXIBER, Raml kgt
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A5 hjG, HRTEPERR, 76550 nm FHARSLER, PLEIHREE S M TR 10cm
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Table 1 Comparison of growth and reproductive traits among 4 clones

BREHRTH W Z A 19924F
W i Ma $/8
ERERS /m /cm REH
33-3 5 10 TR, 1 BB, 3 RM <0.1 4
gv ‘lﬁlﬁ%lScm. n‘l‘ﬁnﬁ
47-2 6 12 WRELE, 1 ZME, 38N 0.8 01
B, HEaR
61-2 8 14 BaX, 1 RMERK, BREER 0.6 59
Ky MBI (24cm) TE
WS, 1 ZMEK, BEER
60~1 6 12 K, 2~3@&H¥g4H, o [2.0~3.0 159
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ME LR, SrmEi, FRMEEAMGEE, BELT /S MK, HEEm
605, HyRRMEHREA, 1 RO R, BT 2 ~ 3 RMRBHN LHEE, 2/64
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70.5~1.02H, BTEXE, miarsmels, K>=8335, MWEmd, SRHESED 3%
MEXE, WRBEMMERD, FEEEkEREEWRE, ARV L,
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2 a,MEB4E10 A ERMIEF M E 2 X RRBBIFBEZBR, BT L, IREBLE L iR, Fiy
ERZA—EME, BEXFLRED, RBERZ. Fin, R3S 5 SERERRTE 2
~ 3R, &SR, URNH2YREE L, HFH59%mMIEN H41%, BHEEH.
RI615 5 EETHENT 1 M, 2 BMEE2%ER, TMURAESYRKEL, X
EHRE MR ERMER, SRBELONLEKFRELERATEL. XHBAMER R
FEENAE,

2.1.3 IR FLFHALSRE AEUKREREE YU~ )N TR R L1ELE MR
HEHZESBRATNE, EREHENOHEZEERTNE E 7 2.45~2.93 mg/g-DW
ZE(FR 2), Hi, W05 8, EHESW, BERERGHSREREN F{70.04
(Fo.05=8.64), ZRABH, MM EE a/b % 2.39~2.85, —A&, PO 5k a/bi
RTBAERF, ZARBTFhEd:mHERE, 335, 475M615 1 a/b EHEE KT 60 5, T 605
EBERTREMS, XEFAN 60 SHREHFEHIERBEGRAMENE, —&H & &
ERE, XEOHEBLE, X, me0SWELRLE(E 1), 615 BHHRE, o
SBESRPE, EXVERRK. BSHHZREENREBERRDE, BERTLRIE
B, FrEl, EEARMTFED, EAHEFHEESE. E4RERSRE=E BIRFMXERESR
FHW. MEREAMMBHATZE—E,
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Sﬁ%ﬁg e B . ERYUIPON *.. I:x

Table2 Chlorophyll content and photo-
synthetic rate of 4 clones

WRELE v 8K BRHEER

EERS
/mg-g"t.DW a/bft /CO,mg-m-2.5"! e =1 WM (2 B,
|
33 2.51 2.63 1.79 M == =
61 2.52 2.70 1.33 o] BEa EEEARAR i

[ ]
47 2.45 2.85 2.10 — ‘
60 2.93 2.39 2.3¢ ﬂmmm] [Illllllllllm ——

2.1.4 SRAEHGFLE NBHEE W33

SRS 60 S HRBALH H (5 i e S e
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Fig. 1 Peroxidase isozymes zymogram of two

H'igjﬁ 8 ﬁi’%’?f?y ﬁqlé‘ﬁ%%iﬁt’kﬁﬁ.ﬁo clones’ various reproductve branches
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Fﬁlo%ﬁ@%i‘_o Fﬁz, ﬁﬁﬁﬁ@%ﬂ?ﬁ% able 3 alase activity of various
ESfRR R AT E K SRLEER, BREW S n ARG EEE ot meE
BREELBERNEAZRA, SditERE ' umol-g-1
BEtE, % 3 MIEET o1 SENEL 6§ & (4F) aml bml m sEW
G, ORI, O, SRRSO we BRET n0 04 1e e
BE, BAEMENENESER,. BEEEA np RESE 187 s 21 20
FRERER AR BARNRREK, HERfH R BEEW 190 17.4 1.7 16.7
AL EREE S PR,
2.1.6 B AS IN0.28 HMHEMEBEF0.5% TTC RSP, £28CTF5h, JH M 10ml 2
B, 7£550 nm THAHNE, H2EXAISHIRAREEFIARERE & LR TWREL
Fy BENKERERATEHR, ERREMR, K2, ERSEREBEEER TR, TR
REDREREYE, RESEETHGE, ARREFRME RS,
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Fig. 2 Changes of dehydrogenase activity during female and male cone shoot development
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BEC/N)ZEFEN AL REEY C/N RN SREFE, K2, WHERE R E0LX
ERMA A REACL L HATHICE, R, ANERAELERRENERKEREH T
fedz, prel, EWHC/NRYSREYEKEFIEEN,

RARFEPH=CHRECFUCATHN 3 MERLFFSEHNBEARMEB SRR
HC/NMH, ENHERRARNS.5%~9.9%, EHNI5.0%~18.0%, i C/N {HEWEN
1.7~2.1, ghoh, FATEH Lk REET D M ARZH C/N HHATNERT, B SER
FUAEEIREHBRH], C/NB—MEMEEER, BERI—ARE, %20 hEHHNT
BRAL, W,
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R4 THANEFERSEHEES C/NEH
Table 4 C/N ratio of different

vegetable and reproductive

EARIEHFLE 8 ~ 9 ARBR. PT5ikH10A
R AREIEF BRI S THEEF(E3 ), X
WHERBEEFRMIEFRER 1 MAZH,

shoots (B 3 T 3K SR AL SR AR
L7 . BEHR UHHER A% /N SRS TSR e, B2
o) /% %1% ~3 BIFIERT, AL F BB T8 L FHTE
HE & 9.92 5.77 16.88 1.68 iﬁ:ﬁfﬁ’:_ﬁ.%o &Eiﬁ?ﬁ?‘%%&&%féﬁkﬁﬁk»
605 . 53 9.46 7.63 17.98 1.90

BHs 8.96 6.84 17.94 2.00 BB AR %EEm, 8 ~10 A FHEARMTIE
BB 8.69 5.04  15.70 1.82 REWEBRKES TRE, N3REFTHY

61% B & 8.74 5.78  18.04 2.13 BEKEE, BENE THER, BREaR.
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Fig. 3 Change of nucleic acid content during various tissue growth and development
B, EARMKKEER, BA—PERWEEH,

—#&%, KEHIF, EHFMAUBH RNA/DNA fh2~3, YESHANERLE &, ML

Fm#, DNA f1RNA &g #Mm, W RNAMMESL, RNA/DNA {4 k73] 5~7,
RXEREUBRERKTEER, YERLETHEERY, BREMERE R R K, {HRNA/
DNA {5 T,
2.3.2 t¥, ¥, E-thEa e, FOARKRASET EAREESBREFE R IR
SIRHFER 2 a T BEI0ARRUEF Bz XRRBBANIAZ IR, XBh, RO EREE
WEHF, £, EXRENESEL REARERLZEHHHEEKR, DNA, RNA, B R 5%
BE®EE, MR TRIAEKEASRERYRASKE R XS,

RORBERLFENERE RN, SRMEX4.685mg, HKRWETLE, LT
B, RESEHFRMEDE LHRENE L, ENHRETHFERFS, SIESRLHES
SERDEMRTRAT, RHERYE, DMHSE. IH, ZHEEREER S ERTLHERR
20,0%6~30.0%. XXRELR AN T, RNA/DNA {HUIE, BEFLMRE B E
AAI(3.8~4.0), I TEAMIERAT, B mlede &5 RISTIRARA, RB K ERKF
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Table 5 Contents of DNA, RNA, protein and lipid of new and old reproductive shoots

B N(1%)

B E®R DNA RNA RNA/DNA E AR ] x
1993-10-30
LI 2.240 0.582 1.658 2.848 193.5 13.70
= w 2.153 0.562 1.591 2.831 188.3 20.70
g F 2.844 0.714 2.130 2.983 167.2 39.10
= 1 o 2.532 0.519 2.013 3.879 191.9 22.10
i3 2.370 0.674 1.696 2.516 166.5 18.58
3 Ly 2.342 0.460 1.882 4.091 211.4 21.66
EEERY 1.808 0.697 1.111 1.594 185.2 28.28
B0t 1.943 0.757 1.186 1.567 184.1 26.74
REBR 4.685 1.205 3.480 2.880 261.7 73.00
43 EN 2.672 0.561 2.111 3.763 218.1 48.40

BT Ah 22 40 4 13

2.3.3 BHEAHL4 T DNA, RNA, 294~ A4 S5 BRIEATIER B 28
EREARMA, BREREMEOCARERFEEZHICEER, ERIAHELESR
YRBEAXBEZE. 7 3da, REE—SRF, BARTHSH, KBHEX, HZEH,
W, XMk, 8 AdhaiRfERR. Fl, 7 ARNSEEREE, REEESRT
(B FEREISTF. NE4TUENERREELEZDEHK, DNAMRNA & B—H
PR ERRTFRESEH TR, K&K DNA §87% 200~1 000 ug/g-FW, RNA #1 200
~3500ug/g-FW Z [, RNA/DNA #3~4, MRUBTEER, BERE/NME BHhREHE
9~10AHH, BREBEARWESBRIMAER, RNA WHFLALEL, ERERELRH,
EXNERRAE—HEAZHTRIES), FHEAFSEEDRE.
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Fig. 4 Changes of DNA, RNA content Fig. 5 Changes of protein and lipid content

during embryo development during embryo development
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2.4 ®EER

2.4.1 FHRUSARUSAXLEASELE MEERHADSNIMAET ERE E EE
BACKERESRESTOHERRER G238, BRE 6 Frolichish, £4 CER .v-RET
B, BEEER, BERER KIBE.GERRMIER MK 6F, SARADHEREREAL 54 E
EREP, K, BERRNARRRS, MEEKER, NIERNAREK S RBKT SR
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Tuable 6 Free amino acid component ¥, Hi, BER BERTHERER &
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comit  coump commmm  O00ng/EFW, K4E3 AFFIEM T, BT

REREE (RSN BEbN BESW,  FHELSSNMERARBEREE, BIFE
HEXBRAR/Y% 0.248 0.218 0.205 HiAIE B3 B3, WILRRBRELEF LR

FE®M/mg- kgt 100 20 89 HYER,
i:ﬁ; :z :: ;‘; 2.4.2 KRAH A2 FPHAAL TR 7
PN ‘g 2] 729 549 621 ~8 H E’]’ %E#ﬁ’ys ﬁﬁ#lﬁlife%'&jﬂ‘
HHR 25 25 25 FLaF, UBEEEIHABSGET), EXRN
: : g o - e EEANEERSBRETEASES, &
=X 3 57 a4 MNERBEERMERK, RFANEEREKEEE S
RAER 93 03 83 WEHARXEREREZE. RERANE
: : z ‘:; 13: :: ERBEHERAER, MTAFEERE
ot o o B, 8 ARMAE, LWARLERMELH
RER 64 63 1 e, 11ARE, BREBTHRET).
: : : 1;: 1;; s REWTEBRRUEELFN,
ol o o 7 RENRARERERE 05 R
S EERADAEREN R4y, BAVGF50% CREGRBREE & K

M, fE564 nm THITHANE, HEHE R

B, XBAFIHEALILA 5 H—AHBRERANI BT,
2,43 FARELAZHARKTER HOAYREMBBRENSINEATHEHNELLHE,
HE 2, s EREL e LR EREREA, REZVNBREEN HH2d 5 AR
B, #ER, RLER, 85K, REBEETEEREBEEN, TRELERHARAR
BR, BERMCEREM, 545, WROMRECESDESHRERELKTE.104d 5,
RHALEEMEAEB, SR, ENWARREIRES BENERERBWER, BHBR
I CIE B TR E . XRo TR R BB FBE ), RAITBA R
AMFEEZKRAMHRSERMEEN ESRLRENEFRENER KRR, X
BRERT UM NAR SR KT EETER,
2.5 B
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Table 7 Changes of amino acids during cone development

# M5 EEZmRAsHaRGEI12% 3 5)
WEAM * | | " £ (RR&E) 8% B b4
07-10 3 2 1 12 7 5 5 5 4
2R 08-18 2 1 3 5 3 4 8 10 2
10-07 5 3 8 2 5 12 5 12 3
11-05 2 1 3 2 3 5 2 5 1
07-10 2 1 1 3 4 4 5 2 1
Rt 08-18 2 1 1 2 3 3 4 1 1
11-05 1 1 2 3 4 6 4 5 1
07-10 2 1 1 3 4 5 5 2 1
B 08-18 2 1 1 2 4 3 4 5 3
10-07 1 2 3 1 1 2
B 11-05 3 4 3 1 3 1
g g 10-07 1 3 4 4 5 5 5 4
11-05 2 1 3 3 5 4 4 2
E/féiig%iﬂfwﬁ 170 380 412 ‘625 530 440
F.HEAEHDPELERRHR, o BX TR, ERE, WEEMI AR AES), H

B, BB, -HRTRESBRENERR. FERSER. I THREEER, X&FH
NREBRESHSIPEF WAL L, BEFERREN. BHZRBREFZTFRAHKGH
DR, F—AREREtit T Reke vy RRY SRENRE, HRAER, 5B

R ERKETT,
e 2 ¢ ¢ ©o O=
Ou K
586888
£
0 % 9 0
30688 ¢ [
ot Ev @E BR BRE nH
B6 AREALGHANKERS>ELSSENE
Fig. 6 Organic acid chromatograph in various tissue
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Fig. 7 Changes of sugar content during female and male cone shoot development
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Fig. 8 Changes of sugar content during female cone development
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Abstract: Observing tree types, photosynthetic effects and respiratory enzymes
(peroxidase isozymes, catalases and dehydrogenases) for some clones of
Cunninghamia lanceolata, studing various changes of C/N, nucleic acids (RNA
and DNA), proteins, lipids as well amino acids, organic acids and sugars in
the stages of flower bud differentiation, flowering, fruiting and embryo
development, this paper gives the relationship between some genetic traits
and physiological activities throughout the sexual process of C. lanceolata.

Key words: Cunninghamia lanceolata; development; physiology; photosynthesis;
nucleic acids; lipids; enzymes; intermediary metabolism



