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Photosynthetic Character istics and Chloroplast Structure of D ifferent Green
Organs n W ildW heat T. boeoticum and Cultived W heat (cv. Pin7)

WEIAiLi WANG zhiMin® ZHANG Jun-Ping ZHAOM ing DI Zhi-Xi

(Crop Science College of China A gricultural U niversity, B eijing 100094, China)

Abstract The photosynthetic rates (Pn), the contentsof pignent, the activity of PSIIw ere measured, and
the chloroplast ultrastructure of different organsof T. boeoticum and T. aestivum. cv. Pin7 in anthesis stage
w ere observed w ith electron microsope T he reaults show ed that:

A |l the photosynthetic organs (flag leaf blade, sheath, peduncle, ear) of wild w heat—T. boeoticum had
higher photosynthetic rates than those of Pin7 Itwas closly related to their higher chlorophyll content and
more chloroplast grana lan ina nunbers Therewasno significant difference in PSII activities betw een the wo
genotypes T he leaf’ sphotosynthetic activity w as the highest anong all organsof the sane genotype, the next
in turnw as sheath, peduncle and ears The ratiosof chlorophyll aand b (Chl a/b) and the ratiosof carotenoid
and chlorophyll (Car/Chl) were higher in Pin7 than in T. boeoticum and in non-leaf organs than in flag leaf
blades It suggested that the ability of adgpting to strong light and stresswas higher in Pin7 than in T.
boeoticun and higher in non-leaf organs than in leaf blades
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Table1 Photognthetic rates (Pn) and photoinductive
1 cycle of different organs
Pn Photoinductive
11 (imolCO2m™ 25 1) cycle(min)
(T. boeoticum) Organ
(T. aestivum. cv. Pin7) , 1999 T. boeoticum cv. Pin7 T. boeoticun  cv. Pin7
10 , Fleg st 16821 101x19 48+ 2 60+ 5
’ ’ Sheath 11514 Q9Q2+17
12 Peduncle 95£18 75:22
BAU CO2
1000 12 00 Ear 5310 32608 402 45+ 3
: 27 +1 , CO: 340+ 5 : * C )
uL/f_, 1100+ 50 pEm’ 2g 1’ Note M eant SEM (the samne below)
9]
A rmon"® L ichtenthaler'™" :
Caryl00BioUV V is ) ,
FM 1500
20 22
3 ,
: , , (2 >
> > > ;
13 ;
1mm? , b
(@ 05molA) (pH7 2) (Chla/b) (car/
4 12 h, 1% Chl) )
4 6 h, : : ( )Chla/b
, Epon-812 Car/Chl :
,  LKB-4800 , Chla/b  Car/Chl :
600A
,  JBM -1200E 23
Fo/Fn  Fu/Fo PSII
2 PSII 3 )
21 Fo/Fo  Fu/Fo
1, Fo/Fo  Fo/Fo
(P») Fv/Fm Fu/Fo
> > >
) 24
, Pn I II .
) Pn
( 4
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Table 2 The chlorophyll and carotenoid contentsand ratios of different organsat anthesis

Chlorophyll

(ma g ') a/b(Chl a/b) / (Car/Chl)
Organs
T. boeoticum cv. Pin7 T. boeoticum cv. Pin7 T. boeoticum cv. Pin7
Flag leaf blade 392+ Q 29 2 47+ Q 22 Q 98+ Q 08 193+ Q26 Q 031+ Q 001 Q 081+ Q 017
Sheath 2 51+ Q 23 156+ Q 13 166+ Q21 2 43+ Q 33 Q 074+ Q 011 Q 210+ Q 030
Glume 132+Q 13 Q 85+ Q 06 2 69+ Q 32 299+ Q 41 Q 245+ Q 037 Q 269+ Q 045
L enma 123+ Q 126 Q 78+ Q 05 2 69+ Q 31 289+ Q 37 Q 243+ Q 033 Q 259+ Q 041
Paleas Q 97+ Q 074 Q 68+ Q 06 2 73+ Q 37 2 80+ Q 35 Q 251+ Q 041 Q 262+ Q 042
Awn 252+ Q24 2 02+ Q 17 164+ Q 19 2 44+ Q 35 Q 073+ Q 009 Q 146+ Q 019
Peduncle 2 28+ Q 199 1 54+ Q 12 193+ 024 2 64+ Q 37 Q0 102+ Q 013 Q 219+ Q 029
3 I
Table 3 Potential activity and eff iciency of primary conversion of light energy of PSII of different organs
PSll (Fv/Fm) PSlI (Fv/Fo)

Organ (cv. Pin7) (T. boeoticum) (cv. Pin7) (T. boeoticum)
Flag leaf blade Q 825+ Q 112 Q 842+ Q 102 4 968+ Q 763 5 167+ Q 871
Sheath Q 824+ Q 079 Q 836+ Q 028 4 672+ Q 697 5 102+ Q 684

Peduncle Q 791+ Q 131 Q 808+ Q 014 3 777+ Q 538 4 223+ Q 519
Glume Q 733+ Q 126 Q 737+ Q 119 2 707+ Q 369 2 889+ Q 326
L enma Q 771+ Q 096 Q 782+ Q 063 3 182+ Q 398 3 365+ Q 421
Paleas Q 662+ Q 176 Q 729+ Q 208 2 219+ Q 323 2 760+ Q 332
4
Table 4 Ultrastructure charactersof chloroplast of different organs in wild wheat T. boeoticun and cultived wheat(cv. Pin7)
Grana number Grana lan ina nun ber
Organ T. boeoticum cv. Pin7 T. boeoticum ov._Pin7
Flag leaf 22 3 29 5 14 7 115
Sheath 17. 6 20 3 10 8 89
Peduncle 63 8 4 21 87
Glume 16 1 18 3 82 69
L enma 20 2 201 73 6 2
Awn 18 9 23 8 12 5 90
[1,2,3,12]
[3, 13]
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WEI Ai-Li ez al. Photosynthetic Characteristics and Chloroplast Structure of Different Green
Organs in Wild Whent 77, bovaticren and Cultived Wheat (ev. Pin7) Plate 1

A M. . SR M
Plpte | Ultrastrocture of chloroplast of flag teaf . awn. sheath
1. ¥4 —8 & mopor gk Chloroplast of Nag lend of 7', boveticorm (1304
Pin7? Bk af 820K Chloroplas: of flag leal of Pin7 (1000 %)
B — 0 2 aF Rk Chloroplast of awn of T, bevatictm (13006
Pin? ¥~ ntagif Chloroplost of nwn of Pin7 (130¢
W ch — b et W ok 8 1K Chloroplast of sheath of 77, deweticacm (134
B, Pin7 A nFER Chloroplus o

shenth ol Pin716000°< )
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WEI Ai-Li er af. Phorosynthetic Characteristies and Chloroplast Structure of Different Green

Organs in Wild Wheat 7. boeoticum and Cultived Wheattev, Pin7)

Wiy BTEHE, ¥E. SEHREEREY

Plate2 Ultrastructure of chloroplast of peduncle, glume, lemma

1. ¥4 s EW T etk Chloroplast of peduncle of 7', Saeoticwn (33000 < )
Pin? WF Wiijeisg ik Chloroplast of peduncle of Pin7 (1600 x )

. FE4 R E Chloroplast of glume of T, dovorscams CTOD0 x )

1. PinT iR A Chloroplest of glume of Pind (260040 %)
¥4 7 & A a2 {f Chloroplast of lemma of T, boeoticum (16000 % )

6. Pin? S ol (K Chloroplast of lemma of Pin? 016000 x )
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