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Comparative study on genetic effects of allocytoplasm on
photosynthetic characterstics of Triticum aestivum
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Abstract; [Objective) Genetic effects of allocytoplasm on photosynthetic characterstics of wheat(F94-
111) were studied. [Method) Nineteen alloplasmic common wheats whose origins of cytoplasm are Ae-
gilops and nuclear donor F94-111 were taken as study materials, the flag leaf area,net photosynthetic rate
of flag leal were measured and relative Chl. content of flag leaf,and genetic effects of Aegilops cytoplasm
were studied. [Result) Ae. Squarrosa,Ae. speltoides and Ae. aucheri cytoplasm had negative effects on flag
leaf area,and others had positive effects. All cytoplasms had positive effects on net photosynthetic rate of
flag leaf and relative Chl. content of flag leaf. In these Aegilops cytoplasms , Ae. kotschyi cytoplasm had
stronger influence on flag leaf area and photosynthetic characterstics of F94-111 than other cytoplasms of
Aegilops. Ae. sharonensis cytoplasm had stronger influence on flag leaf area and relative Chl. content of
flag leaf of F94-111 than other cytoplasms of Aegilops. [Conclusion) It is feasible to improve photosynthe-
sis performance of wheat by alien cytoplasm.
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Table 1 Mateirals used and their origins and types of cytoplasm and types of nuclear genomes
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*l/\T/IﬁfrE’\ Maleirzll’fiﬂfg%\ffdiyloplasm (%@{¢ﬁ D Tyﬁfi%%yﬁ;%asm W e € R SR
Ploidy(2n) Type of nuclear genome
/N4 F94-111 Umbe. -F94-111 NS 2E B Ae. umbellulata 2x(14) Cu U
T F94-111 Como. -F94-111 T B Ae. comosa 2x(14) M M
Fl F94-111 Squa. -F94-111 ML A B Ae. squarrosa 2x(14) D D
B F94-111 Unia. -F94-111 B R Ae. uniaristata 2x(14) M Mvu
U F94-111 Spel. -F94-111 L BRI 1L 2R 5L Ae. speltoides 2x(14) S S
757 F94-111 Auch. -F94-111 KT CERE Ae. aucheri 2x(14) G S
Vo 4E F94-111 Shar. -F94-111 YA 1L B Ae. sharonensis 2x(14) St Sh
~ffi F94-111 Bico. -F94-111 TR Ae. bicornis 2x(14) Sh Mt
ot F94-111 Muti. -F94-111 T 2E 5 Ae. mutica 2x(14) Mt Mt
B F94-111 Trun. -F94-111 BRI EE Ae. truncialis 4x(28) Cu CcCr
KK F94-111 Biun. -F94-111 WK I 2E5ED Ae. biuncialis 4x(28) Cu UMb
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Table 2 Variance analysis of flag leaf area,net photosynthetic rat and relative Chl. Content of flag leaf of materials used

T TR TR FmE i F i
Item Variation source SS df MS F
X 41 [f] Replication 0.588 2 0.294 0. 346
[l) H

e I T A Kb ¥ [E] Combination 1 831.493 19 96. 394 113.293**
Flag leaf area

% 7% Error 32.332 38 0.851
Vel 4 R X 41 [f] Replication 2.220 2 1.110 3.054
Net photosynthetic kb FR[E] Combination 364.597 19 19. 189 52,780 *
rat % 2 Error 13. 815 38 0. 364
uf%%*ﬁxdgi EEIEJ RCplicatiOn 122. 500 2 61. 350 3.081
Relative Chl. Content A ¥ Combination 125 407. 700 19 6 600. 400 331.986* *
of flag leaf i 2 Error 755. 500 38 19. 882

HWeox % ox S0 FRIRTE 0,05 F1 0. 01 KPR EE,

Note: * and * * mean significant differences at the 0. 05 and 0. 01 levels respectively.
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Table 3 Effects of Aegilops cytoplasm on Flag leafl area,Net photosynthetic rate and

Relative Chl. Content of flag leaf of T. aestivum

HAE I it i AR/ em®

Flag leaf area

JHE I G 5 3a %/
(pmol e m™2 « s 1)
Net photosynthetic rate of flag leaf

TAE I It 2t 3AR X 7 ik

Relative Chl. Content of flag leaf

R 2 B
Mateiral . N . N § N
W 2 BN AE W7 8 SN A e (H AR A8
Determination Effective Determination Effective Determination Effective
value value value value value value
MEFILILL g 964y 5 ghEF 2.24 9.7640.2 beCD 6. 24 188+1.3 hH 33
Umbe. F94-111 .86+2.5¢ . 9.76£0. 2 beC . +1. 3 :
T F94-111 . .
) 3+2. 4. 4.474+0. P .95 +7.
Com Cpopq1y  1103+2.7 deDE 441 4.4740.2 hGH 0.95 162+7. 111 7
H F94-111 . .
33.1+2. -3. 5.44-+0. > . 5+3.
Squa. -F94-111 33.1+2.6 jH 3. 44 5.44+0.9 g( 1.92 22543.7 eE 70
L F94-111 . i . r .
Unia. -F94-111 40,0042, 1 efgDEF 3.38 6.57+0.8 {F 3.05 225+2.6 eE 70
U F94-111 e . . < .
+ . + +
Spel. -F94-111 33.00+2.1jH 3.61 9.89+0.5 becCD 6.37 222+5.8 eE 67
#J7 Fo4-111 e ] , ‘
Auch. F94-111 29.67+2.4 kI 6.95 7.97%+0.08 dE 4.45 203=£5.2 gFG 48
S F94-111 . -
+ + E +
Shar. -F94-111 49.3343.1bB 12.71 7.4540.7 deEF 3.93 350£3.1 aA 195
T ff F94-111 - ~ . Y
Bico. -F94-111 41.8643.2 dD 5.24 9.89+0. 2 beCD 6.37 2584+9.1 cC 103
EHE F94-111 . . . . .
Muti. -F94-111 42.16+3.0 dD 5.54 11.27+0.1 aAB 7.75 25048.0 ¢CD 95
= _
,%% F?4 11 38.2142.9 hiG 1.59 11.36+0. 4 aAB 7.84 24348.2 dD 88
Trun. -F94-111
Wk F94-111 . .
Biun. -F94-111 38.11+3.1 hFG 1.49 9.74+0.8 beCD 6.22 227+2.8 eE 72
HEfE F94-111 N N
36. 63+ 2. 3 . L4040, ) . 33246, :
Cylin, -F94-111 36.63+2.6 hC 0.01 10.4040. 6 bBC 6.88 33246.3 bB 177
K F94-111 . . . s
Vavi. F94-111 40.0742.5 efgDEF 3.45 10. 0£0. 2 beCD 6.48 201£7.4 gG 46
MR F94-111(6%) . . < ) .
4+ + ) +
Cras. F94-111 (6x) 39.34=+2.1 fghEF 2.72 9.90%0.5 beCD 6.38 211£5.5 {fFG 56
4t F94-111 - .
5.76+3. ) . .95+0. 3£3.
Juve, -F94-111 45.7643. 2 cC 9.14 6.951+0.1 efEF 3.43 22343.2 eE 68
575 Fo4-111 o . .
57+3.9 a .95 9.1440.: 5. 5+6.5 x 5
Vari. - F94-111 51.57+3.9 aA 14. 95 9.144+0.3 ¢D 5. 62 205+6.5 fgFC 50
i F94-111 L .
=+ 3.95 .60+£0. . +5.5 5 5
Kots, -F94-111 50.57+1.8 abAB 13.95 11.60+0. 2 aA 8.08 207+5.5 fgFC 52
JNIE F94-111 - - .
Colu. - F94-111 39.08=+1. 8 fghEF 2.46 11.87+0.9 aA 8. 35 212410.0 {F 57
HLJE F94-111(4%) ; ; ; N . \ E
40. 60+ 5,03+ +
Cras. F94-111 (4x) 40. 60+ 2. 3 defDE 3.98 5.03%0. 2 ghG 1.51 208=+3.9 fgFG 53
F94-111 36.62 +3.2 hG 3.52+0.4 iH 155+2.4 11
SR N AE Average 3. 86 5.36 74

T« [ SNBSS R A R /NG = BE R R TE 0. 05 K P27 B AR KRG FEERRTE 0. 01 KFZEREE. TR,

Note: The capital and small letters indicate significant differences at 0. 0land 0. 05 level respectively. It is the same in the following tables.
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Fig. 1 Dendrogram of materials based on photosynthetic characterstics
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