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Studies on the development of the leaf
of Pinus kwangtungensis
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Abstract: Optical microscope and electron microscope were applied in the study of the growth and development of the
leaves of Pinus kwangtungensis., The results are as follows; the triangulate needle with simple venation, single-cyclo-
cytic type of stomata on venterof the epidermis, one or two layers hypodermis, transfusion tissue of pine type,endoder-
mis are obvious;three resin ducts formed five types:only two middle type,only two edge type,one middle or not type,

three edge type,and three middle type;the serrulate margin of leaves developed from the epidermis’cell wall, The

stomatal apparatus developed from the middle to the edges with mergence and discontinuance in some region.

Key words: Pinus kwangtungensis; leaf; development

RENMHEEDHEEE , RKEBENEEDN
TR HPWER L FBREY . FXVEHED
M ETESEMBIR, SR BMBEKE BT B
K TSRS (AR & B 45, 2000; B AR5,
1963; PhBEF 45, 1982; B K ¥, 1986 R 8, 1984; 5
1§, 1997; BE4R 46, 2005; Sung %5, 2004 ; Lauben-
fels, 1953; Dilcher, 1974) ; T FHE Y H E L4
b B TFHEYIM AN E, A S RREELE W,
TR M 54 R A D Ay R R B BIARYE . 1BAE
HER_RE LRI AEEY R B (Pinus
bwangtungensis) (R FR 25,2000) , M- S5 9%

YR B . 2006-03-27 &5 B # . 2006-11-30

B XL F—RXEFRHS AR CBEEKE,
1963), MR W KRB HMAET. EEAHMXA]
RWs, BETFI AR &M, 8K 700~1 700
m A4 —— PR AR R B B LR
Py (B B2 Be A B A T 9T BT, 20000, fERE T4
W RFRAR B IK 30 m, f42 AT 3K 1.5 m, B I TR g
MEHESNAEHERMS. b TEMER,HE
MREHEB A NE T ERMNF (BHRE,
2004), ABFRBIXT Em HLE AT ERE T T
R BAIEENFEARENEHFENLE IR, HF
BT HEEZEFNXR,

ESTH: I"ERE ARM ¥4 (04009527) R E B R B (2004B33301023) [ Supported by Natural Science Foundation of Guangdong
Province(04009527) ; the Project of Science and Technology of Guangdong Province(2004B33301023)]
EHE Y BREEA966), B, R MHABEE TENEHYESNEYETFENER.


http://www.cqvip.com

P 000 http://www.cqvip.com]

5 PREBRESE . R I IT R B BT 787

L AR Ok

IR BT R REHATTE R
X REHMEIR K 900~1 250 m;2005 4£ 3~11 H
Bla, REAF AR P B0, A RMEF B, R
AREFELE, (D—KRREHR R AREKEE
BMOBEE, ZRFAREEEL A, F A Y A%
Ph, Y BES 10 pm, Olympus 855 T W4 .
B, QAL EREW R AR KB D
EE, A FEd R, R EE R 10 pm; A
PAS [ i %52 FE#T, Olympus R HME TR BZE.
(3)FE e 7 BB WL MK Bt 5 &0 41 %), A
R OE RN EEE, RIERER K, FER T
¥ ,Epon812 SR E 4 1§ 1 , Philips-400 Y355 51 Hy T
BMERE BE. (OEMHETFEMEREME .
et e R AR, A R SER N E E 2, RN
FE LA i 2 5T M B9 F DR 47 M5 & , Philips-30-ES-
EM 8 T EMENRE B,

2 WEER

2.1 BRI SIMNR R

BB ISR K, BRG R, RBM K 3
~7 cm,5 8 —HBRAKA 0.1 mm KT, £
B S ILH AT B E (D , BT SR BR
KL G
2.2 WM HISNR L

24 MFE 0.5 em(£0. 1 em) A FEE, 5 Mt nt
HHAERE GE, & BE mm R i g, 8ok
WSO 8 R 13 Aot 4k, Hdh R4 3 K

“ET RIS, BN, B N AWR L 5 KW

35 KER MR S KERE, BIBTEREE.
2.3 MM ALY

RYE S Bt AR, KR F B 45K
SAMBEERMLETH, EERI W, FEER
MR .
231 B RS H HHIIMAIEARER
B, gMEYEE=/AF, FEERER/DYEIK
B2 HATE: & MES MR RN AL S
R ZRAB=ZA B0 Mg, £ EAR
P55, KA REB XS SHEHRE D ER
BIRK ZATE B R E — R YIRS KR4I, 5

HoT 4R M AT AR B, 330 2 R 2 4 TR TR GG A L s TE X
S SR EAMMIER 2~5 28 A R 4.
SB BT A EE A U RS e R (BRI - )
2.3.2 eERASNY HUSIMAABERZA,
HHBEUmE=AY, SFERF B, REHN
HEFU B S MR A AR R, BRI M REZ T Y
— J= HBE 40 M HE B B 5T, S MR/ EEEAR KRB
XPEHRSHEANELEHRAELAEEN, R
B Mt e o EFEELZ T, 4 OF
PR ARE R Bk BE R 45 30, T [ 89 B R 8 1 SR 16
MM C LT AR, 9 40 BAZ K L 40 B vk i — T 4 e
33X e 2 it 55 R PRI A P 40 B X3 B B B G F 4R
T LAY, 8 F W B T 2 AR AL 5 i PR 40 A B P 2%
ESubia L E i) R R N R B e =N
RARBIECERR T :2); NEBEMRIER,E 50 4H
FaARE, Kyl mmh SR E R, NEREAK
WPHLAC R R, E I BRI LA B B A A,
T R — 18 M — 7 M, A O & 4 4 2
T 33 26 0 B B B ot R A B/ BRI (IR T 23D
IH e T B AR R T B FE 4 S I SE R R BT ARG
R R BN,

EFE TR RKIRIE, &FH 4~5 £S5

W, AW EA 1~2 51410, =AETH=4
B 300 G T B 400 B, A 0 40 40 O 40 40 B AR L A e 4
MR th ITE 2~4 AN, A — A 4B Sh
[6] BE N JBE B 3, L i AR AR AL ) SMIE BLAR Sk R
A&, G e 0 R s B, 3 0 R B A 1 48 4 BT 19 R
W ERT 4,
2.3.3 ERSNLEH I AZEEFEE
B, HMEYEE A, S AR AR RB.
R MMHET R ST, IR BETF LR B, 2 T R B
o T A . MR AR I R TE L) N 4R , BT
U0 B SR A B R (R T :5) , WRE B
SR HENGPANYHALEE TR UERE
AL, BN TR MAC 1~2 S5 50RE
T 5E 5 4k 52 43 B4 AT LATE A AR 28 30, N 43 24 7
B MEFIMISE . (D=4 a4, ()=
AERHPE,OFEARRE BT E, D
PR, BT B, (4) T TR A 0 A, B T R
BR—/ME ERraTm 3 RS, NERE
BRATER; W E RS AR FRER. HE
THRE A1 A B I EA LB WIS £, R OR, S AP AR A
[ B 40 B T R AR AR (BT RR T 6D


http://www.cqvip.com

D000 http://www.cqvip.com]

788 IO OME W Y

BRI 1 pmasm by en SO R R B A X 1855 2. 4 AMU P AT I BV, R M S B AR A > 2305 3. 448 A 1L R I
BT, R MR R PR X 2005 4. 4B AT L 4T ot B S BT, AR AR B X 3905 5. HEA SRAMUSE BI#H b BRET I < 1805 6. #E/E
FAHE G B ST R A AT R X 285; 7. BB AR R XAALE X110; 8. B AL ML A A E S AL X 2105 9. 4
HRSLERE N H X 460; 10 AR TFREEET  EERSLE P T E R A <2005 11 BB B4 X310,

Plate ] 1. Transverse section of leaf in early stage of vascular bundle differentiation, showing the cell of epidermisCarrow) X 185; 2. Transverse
section of leaf in middle stage of vascular bundle differentiation, showing the primeval cells of the resin duct(arrow) X230; 3. Transverse section of
leaf in middle stage of vascular bundle differentiation,showing the primeval cells of the endodermisCarrow) X 200; 4. Transverse section of leaf in
middle stage of vascular bundle differentiation, showing the serrulate margin cells of the leaf X 390; 5. Transverse section of leaf in late stage of vas-
cular bundle differentiation X 180; 6. Transverse section of leaf in late stage of vascular bundle differentiation, showing the starch grains(arrow) X
285; 7. Leaf in late stage of vascular bundle differentiation, showing the branching stomata(arrow) X 110; 8. Leaf in late stage of vascular bundle
differentiation, showing the discontinuance stomataCarrow) X210; 9. Leaf in late stage of vascular bundle differentiation, showing the cell walls in
the triangulate needle X 460; 10. Leaf in late stage of vascular bundle differentiation, showing the cell of epidermis under the SEM X 200; 11. Leaf
in mature stage, showing the cell walls in the triangulate needle X 310.
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Plate | 12. Leaf in mature stage,showing the subsidiary cells in the stomatal apparatus(arrow) X 230; 13. Transverse section of leaf in mature

stage, showing the middle type of resin duct(arrow) X60; 14. Longitudinal section of leaf in mature stage, showing the starch grains(arrow) X150;
15. Transverse section of leaf in mature stage,showing the xylem(arrow) X 250; 16. Transverse section of leaf in mature stage,showing the resin
duct X 210; 17. Leaf in mature stage, showing the chloroplasts in mesophyll cell under the TEM(arrow) X4 300; 18. Leaf in mature stage, showing
the cell of reverse epidermis under the SEM X 220; 19. Leaf in mature stage,showing the cell of ventral epidermis under the SEM % 190; 20. Leaf

in mature stage, showing the stomata under the SEM X 730.
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