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Comparison of Net Photosynthetic Rate and Chlorophyll Content of
Brassica napus Between Orthogonal and Reciprocal Combinations
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Abstract; In order to reveal the difference rules of photosynthetic traits between orthogonal and reciprocal com-
binations of Brassica napus and provide theoretical basis for high photosynthetic efficiency breeding of rapeseed,19
pairs of orthogonal and reciprocal combinations which had the different genotype and their parents were chosen as
test materials to compare the net photosynthetic rate,chlorophyll content, heterosis and parent-offspring correlation.
Results showed that: The net photosynthetic rate and chlorophyll content of orthogonal combinations were higher
than that of reciprocal combinations with same genotype by —8.93%-25.33% and -7.37%-8.70% respective-
ly and the average value was 2.34 and 1.26 percent, respectively. There were 10,11 orthogonal combinations of
which were higher than reciprocal combinations ; The over-stand heterosis, mid-parents heterosis and over-parent het-
erosis of net photosynthetic rate of 10 orthogonal combinations and chlorophyll content of 11 orthogonal combinations
were higher than corresponding reciprocal combinations; The net photosynthetic rate and chlorophyll content of or-
thogonal and reciprocal combination hybrids F, all had significant or extremely significant positive correlation with
their female parent,male parent,mid-parent value,high parent value and low parent value and the correlation with
high parent was higher than that of low parent. The correlation of net photosynthetic rate, chlorophyll content be-
tween F, and their female parent were higher than that of male parent in orthogonal combinations and the result was

opposite in reciprocal combinations; The direct active affection that female parent had on net photosynthetic rate and
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chlorophyll content of orthogonal combination hybrids F,which were 0. 622 and 0. 579 respectively were higher than

that of orthogonal combination hybrids F, which were 0.463 and 0. 325 respectively. The values of net photosynthet-

ic rate and chlorophyll content, mean of heterosis and appearance probability of strong superiority crosses in orthogo-

nal combinations were higher than that in reciprocal combinations.

Key words: Basic napus ; Orthogonal and reciprocal combinations ; Net photosynthetic rate ; Chlorophyll content;

Heterosis ; Comparison
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Tab.1 Experimental material in this paper

FASH4 B} Parent materials

L35 4 4 #F 8 Hybrid combination materials

i N . i = ExH A 0C R A RC
s M 'ﬁéﬁw P%‘E‘ SN. WS fscas WERS A
edigree
CF HC CF HC
P, 09GH3 7792-95/772//772 F, F,0 P, xP, F,R P, x P,
P, 09GH7 7792-95/772//772 F, F,0 P, xP, F,R P, xP,
P, 09GH22 7399-8/A74 F, F,0 P, xP, F,R P, xP,
p, 09GH27 7399-8/A74 F, F,0 P, xP, F,R P, xP,
P, 09GH34 7399-8/A74 F, F,0 P, xP, F;R P, xP,
Py 09GH40 Marnoon/1721-1B F F,0 P, xP,, F,R P, xP,
P, 09GH42 Marnoon/1721-1B F, F,0 P, xP, F,R P, xP,
Py 09GHS51 2002/7842 Fy F,0 P, xP, F,R P, xP,
Py 09GH67 1721-1B/start/955 F, F,0 P, xP, F,R P, xP,
Py 09GH71 7399-8/A74 F, F,,0 P, x P, F,R P, x P,
P, 09GHS86 JINEE 25/7842B F,, F,0 P, xP, F, R P, xP,
P, 09GH90 KB Cl F, F,0 P, xP, F,R P, xP,,
P, 09GH100 [ 3B/ i 9811/7842 + Z% 59 F, F,0 P, xP, F,R P, xP,
P, 09GH116  7399-8/89092/955B//% 3B F, F.,0 P, x P, F.,R P, xP,
Py 09GH126  7794-2/Marnoon/ B C1 #/3/7399-8/772 Fis F0 P, x P, F R P, xP,
P 09GH150  8906A/RU6/Z57 H.%% 875/5/kosa/82077//7618 Fie FO P xP, FR P, x Py
P, 09GH209  1721-1B/start/955/ & Cl1 %% F, F,0 P, x P, F,R P, x Py
P 09GHS86 JInEE 25/7842B Fiq F,0 P, xP, FR Py xP,
F F,0 P, xP, Fo xR P, xP,

1 :0C. IEAZUL A s RC. AZUL A s SN. G5 ; CF. H A5 s HC. 28584145 o
Note: OC. Orthogonal combinations;RC. Reciprocal combinations;SN. Serial number; CF. Code in the field; HC. Hybridized combination.
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Hybrid combination code

IERIH AT GRAXT & B AR
Comparison of leaf chorophyll relative content between

. s a] Orth 1
orthogonal and recipocal combination IEZ Orthogona

BXAZ Recipocal

The letter a/b, A/B respectively indicate the difference was significant level(0.05) and extremely significant level (0.01).

Tab.2 Comparison heterosis of Pn and CRC between orthogonal and reciprocal combinations

ap

Hybrid combination code

A
B

FEHERS

A
B

a/b (A/B J3 5| FR 25 5 ik i K (0.05) M i 3K (0.01) .

0 .
CK F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 Fl14 F15 F16 F17 F18 F19

1 EREXIHAMRAEXAGER(A) HEREXNSE(B) LR

Fig. 1

R2 ERZFZAGHEHMASAXGER HEZENSELAMABHLR

Comparison of Pn and CRC between orthogonal and reciprocal combinations

it IE R AT
HIR Heterosis Comparison of heterosis between OC and RC
Traits A/ % TH/% ERAEE S3eHAN B/ FH/%  ERAGE >3% 4K
Ran. Av. NCPH NCHO 3% Ran. Av. NCPH  NCHO 3%

th WS 2fdgs THC -19.32~11.76  2.51 28 20 -9.61~20.46 1.9 10 8
i OSH  Fx4i4 0C -3.82~10.91  3.74 15 11
Pn RAH A RC -19.32~11.76  1.55 13 9

FRMGH 2W4lE THC -14.97~11.64  2.39 25 17 -9.71~21.54  2.03 10 8
MPH ERL44 oC -3.15~11.64  3.49 14 9
A4 4 RC -14.97 ~8.70 1.37 11 8

BEMH 2#414 THC -15.92~10.56  0.47 21 12 -9.43~21.29  1.98 10 7
OPH  FEXR44 0C -3.94~10.56  1.46 11 7
R34 4 RC -15.92~7.20  -0.52 10 5

WaE  EiRiEE 244 THC -13.19~8.39  -1.55 16 10 -7.27~8.52 1.18 11 9
X 2 OSH  Fze4i4 0C -13.03~6.45  -0.95 9 7
7 REMN4E RC -13.11~8.34  -2.14 7 3

CRC  fJgft#  2£¥414 THC -8.12~7.73 1.02 24 10 -7.83~8.22 1.17 11 8
MPH  FX414 0C ~3.28~6.43 1.60 13 7
A4 RC -8.12~7.73 0.44 11 3

BB S 2%44 THC -13.45~3.60  -3.84 9 1 -7.18~7.53 1.12 11 9
OPH  EX44 0C -9.65~3.60 -3.07 6 1
R34 4 RC -13.45~2.88  -4.19 3 0

7 THC. &3228 404 ;NCPH. 1F [7] 404 % ; NCHO 3% .

Note ; THC. Total hybrid combination; NCPH. Number of crosses with positive heterosis; NCHO 3% . Number of crosses with heterosis over 3% .

>3% HAEH .
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Tab.3 Analysis on correlation coefficient of Pn and CRC between parents and offspring combinations

AR (¥ A FORE moRME MORM &-RCEZE PoEMH BOERS
Traits FP MP MPV HPV LPV HPV-LPV MPH OPH
GOt EMER A4 THC 0.46" 0.36° 0.54* 0.60" 0.51" -0.05 0.54* 0.28
Pn EAZ 44 OC 0.65" 0.35° 0.60" 0.65" 0.35" 0.05 0.70 0.26
R4 A RC 0.45° 0.60”  0.66" 0.60" 0.45" -0.12 0.48 0.31

e EAEXT  2#R4lA THC 0.58" 0.43"  0.797 0.75" 0.64" 0.29 0.61" 0.43"
T IEXH A OC 0.81* 0.73"  0.87" 0.81° 0.73* 0.28 0.64" 0.41
CRC A4 RC 0.55" 0.69" 0.717 0.69™ 0.55" 0.31 0.59* 0.44

TE: . 7.0.05,0.01 /Ko FP.REAC; MP. A4 ; MPV. SRR s HPV R LPV. IRR A ; HPV-LPV. i (KR 25 .

Note: "

LPV. Low parent value; HPV-LPV. High-low parent value.

*4

—
2R

, ™ . Significance at 0.05,0. 01 levels respectively. FP. Female parent; MP. Male parent; MPV. Mid-parents value; HPV. High parent value;

HEEAMHRSEEEER HEARSENERESN

Tab.4 Path coefficient analysis of Pn and LCC between parents and offspring combinations

] e 1 TAE

PER HEEM AAESHA AR A MRER ] 5 )5 2 PE R
Traits DAE MP through FP through %X RSC RE DC (R?)
FP MP
Wott  AEs AR FP(X,)  0.495 0.227 0.062 0.822 Y =4.511+0.506X, +0.328X, 0.311
R THC LA MP(X,)  0.135
Pn TRAs BAFPX,)  0.622 0.255 0.076 0.916 Y =14.256 +0.236X, +0. 198X, 0.458
0C AR MP (X,)  0.096
FAsA BEA FP(X,)  0.463 0.367 0.187 0.746 Y= -4.235+0.605X, +0. 587X, 0.440
RC A MP(X,)  0.236
Mg EMX 2WEs K FP(X,)  0.675 0.122 ~0.099 0.610 Y =1.484 +0.559X, +0.420X, 0.756
G THC A MP(X,)  0.554
CRC  ERAHE BAFP(X,)  0.579 0.339 0.232 0.490 Y= -4.926+0.521X, +0.602X, 0.501
0C LA MP(X,)  0.39
REMAL  BEARFP(X,)  0.325 0.132 0.229 0.698 Y =6.819 +0.434X, +0.427X, 0.626
RC LA MP(X,)  0.261

T DAE. FLHEAE T RSC. R4 AR R K RE. 0] )H 05 2 5 DC. & R

Note : DAE. Direct action effect; RSC. Remaining size coefficient; RE. Regression equation ; DC. Determination coefficient.
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