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ULTRASTRUCTURE OF CHLOROPLASTS AND PHOTOSYN-
THESIS IN DIFFERENT SECTIONS OF YOUNG AND MATURE
LEAVES OF CYMBIDIUM SINENSE (ANDR.) WILLD.
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2. South China Institute of Botany, The Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Ultrastructural observation of chloroplasts in different sections of young and
mature leaves of Cymbidium sinense (Andr.) Willd. showed that the grana in chloroplasts of
mature leaves were well developed, with tight thylakoid membrane. Osmiophilic granules in
young leaves were few, whereas those in mature leaves were many, and so were the starch
grains. In comparison with mature leaves, fewer grana, smaller chloroplasts and lower
photosynthetic oxygen evolution rate were found in young leaves. In young leaves,
chloroplasts in leaf apex were biggest, and in leaf base, smallest, but lower oxygen
evolution rate was shown in leaf apex. No significant difference was found in chloroplast
size and chlorophyll content among various parts of mature leaves. Chlorophyll content is
not in direct proportion to oxygen evolution rate.
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Table 1 Comparison of chloroplast structure in young and mature leaves

R A AN BB A A, B A

Wi AL K& b oKz % 74 FRRPR BN
WILBAE, W2 Y8, WRR Leaf  Leaf section Length  Width Grana Osmiophilic  Starch
HE, RBAERERES, HE (ym) (pm) granules grains
ARMEETRHPHE WAL, 90 #RApx  57-74 31-37 AFew  PFew FeAbsent

Young ®M-#Middle 3.6—4.5 21-25 /Few L Few FAbsent
[0 i
EYHE, ERMARD, KK WiBase  22-30 1.5-20 /Few  AFew  JAbsent

WIRE R BRI (ER L B mMRApex  7.5-8.0 3.1-35 #£Many Z£Many Few
1-3), BRI ERBOR. M Mature B#$iMiddle 6.5-7.2 3.2-3.5 £Many 3RPA few PFew
0.0 By N N = V1 A 1 M#Base  7.0-80 3.0-40 HMany AFew # & More
WEWEN (FKD) . £RB

Table 2 Chlorophyll contents and chlorophyll a/b ratio in leaves

KSR BRI AL A, @%%ﬁﬁ . i HgEa HgEEb EngR
BE AR (BK L Chl a Chl b Total Chi  Chl a/b

Leaf Leaf section

4-6) , KM KX/NEFHEE (g mg” FW)
8. B kR i et FhRApex - 2421 010 091+ 0.02 3.34+ 0.11 267+ 0.04

Young PieiMiddle 1.92% 0.03 074+ 002 266+ 004 260+ 0.02

HIK. Mi#Base  1.06% 0.06 046+ 001 1.52% 0.06 228+ 0.04
COREM MQApex 280+ 009 101+ 003 281+ 012 277+ 0.01

22 HExLHE pe
Mature W#hiMiddle 2.57% 0.10 094+ 0.02 3.50% 0.12 274+ 0.05
MFE2H, HFEHSE Mh#Base 228+ 0.07 0.85t 003  3.12% 0.10  2.69+ 0.03
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Table 3 Oxygen evolution rate in different sections of young and mature leaves

b it ] 41" Young leaves B Mature leaves
Light intensity -2 mH -3 mR - rp 3
(ol m%s™) Apex Middle Base Apex Middle Base
33 0 0 0 0 0 0
45 041 0.005 043% 0.006 0.61+ 0.010
60 0.26+ 0.008 0.31 0.007 039+ 0010 0.52%+ 0.012 0.69% 0.012 0.80+ 0.012
96 0.36+ 0.010 0.39+ 0.011 049+ 0.012 0.69% 0012 0.71+ 0.012 0.83+ 0.013
135 046+ 0.013 0.52+ 0.016 062+ 0.016 0.79% 0.007 0.81+ 0.010 0.88+ 0.007
165 081+ 0.012 081t 0.006 0.87+ 0.003
170 0.51+ 0.006 0.56+ 0.025 0.65+ 0.009
220 0.51+ 0.005 0.60+ 0.012 0.65+ 0.009
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SG— PEBR Starch grain; OG— EMMWA Osmiophilic granule; G— #EMN Grana
L SM Rk, x10000; 2. LhrF¥er&@{k, x20000; 3. 4hm-EIBA-GREK, X250 000;
4. JRATHREBHREK, x10000; 5. RMAREERHGEK, X 10000; 6. AM-EIeEK, x8000.

Explanation of plate
1—-3. Chloroplast of young leaves. 1. Leaf apex. X10000; 2. Middle part of the leaf. X20000; 3. Leaf base. %250 000;
4-6. Chloroplast of mature leaves. 4. Leaf apex. x10000; 5. Middle part of the leaf. X10000; 6. Leaf base. X8 000.



