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Comparison of Photosynthetic Gas Exchange Parameters Between Leaf and
Pod of Brassica napus under Different Conditions
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(1. Hybrid Rapeseed Research Center of Shaanxi Province, Yangling 712100, China;
2. Soil and Fertilizer Workstation of Xianyang City, Xianyang 712000, China)

Abstract; To research difference of photosynthesis characteristic between leaf and pod of rape,the hybrid of
Brassica napus Qinyou No. 7 with double low and high oil content was chosen to compare the difference of photosyn-
thetic gas exchange parameters between leaf and pod under different illumination, CO, concentration, temperature
and time in one day. The results were as below ; The change trends of photosynthetic gas exchange parameters of leaf
and pod were same along with the change of illumination, CO, concentration , temperature and time in one day. Under
the condition of same illumination, the net photosynthetic rate ( Pn) , stomatal conductance ( Cond) ,tramspiration
rate (Trmm) ,water use efficiency ( WUE) ,limitation stomatal value (Ls) and light quantum efficiency of leaf were
all higher than pod in contrast with the intercellular CO, concentration ( Ci) ,light saturation point,light compensa-
tion point and light respiration rate of leaf were lower than pod. Under the condition of same CO, concentration,the
Pn,WUE,Ls and carboxylation efficiency of leaf were higher than pod,but the Ci, CO,compensation point and CO,
saturation point and were lower than pod. The optimum temperature of photosynthesis of leaf was lower than pod and
the Pn,Cond, Trmm, Ls of leaf were higher than pod in contrast with Ci and WUE of leaf were lower than pod in the
range of each optimum temperature and same temperature. The Pn,Cond,Ls and WUE of leaf were higher than pod
but the Ci and Trmm were lower than pod in range of whole daily change.
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Fig.1 Comparison of photosynthetic gas exchanges parameter variation at the different illumination
intensity conditions between leaf and pod of B. napus
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Tab.1 Comparison of photosynthetic gas exchanges parameter characteristic at the different
illumination intensity conditions between leaf and pod of B. napus
A RS
PEIR Short-petiole leaves Pods He e/ %
Traits Bt o5 SRR % Bl 75 5 AR % Comparison
Range CvV Range (0%
ARG E Rk e FRCR 0.055 6 £0.036a 6.38 0.038 3 £0.018b 13.15 44.65
Basic photosynthetic 6 I 1 3 R 1.76 £0.51b 9.07 6.62 +0.80a 12.11 -73.48
characteristics S 28.90 =2.50b 9.03 163.73 £22.94a 13.95 -83.21
FE A A 907. 14 +17.50b 1.93  1457.14 +129.36a 8.80 -37.75
AR UL L SRS S8 Hoh & R 22.16 £0. 12a 0.54 10.25 +0.15b 1.43 116.20
Gas exchanges parameter when S fL 0.335 £0.023a 6.99 0.205 +£0.008b 3.96 63.41
the illumination intensity over  Jfi[i1] CO, ¥ J¥ 232.22 £6.65B 2.86 272.89 £2.67A 0.979  -14.90
light saturation point 7 i R 5.102 £0.091A 1.79 4.09 £0.06B 1.47 24.74
AL FR il 1E 0.469 £0.015a 3.14 0.326 +0.01b 2.99 73.60
IK 43 ) FH 3k % 4.34 £0.063a 1.43 2.50 £0.024b 0.96 43.87
= 77 R )3 75 A R’
SEHRTE 200 wmol/ (m*+s) IR e Ak H Y=0.0552X -1.749 9 0.9993 ¥ =0.038 4X -6.442 0.994 4
AR SHEMmIE R JALRRE ¥'=0.000 5X +0.109 6 0.999 7 ¥ =0.000 2X +0. 064 0.979 2
Regression equation of gas Mila] CO, ¥ Y= -0.6333X +407.35 0.9234 Y= -1.160 8X +581. 11 0.932 4
exchanges parameter below the 7% % Y =0.007 6X +2.376 0.999 6 Y=0.0050X +1.854 4 0.980 5
illumination intensity of SALIR A Y =0.001 6X -0.001 84 0.923 4 Y=0.002 9X -0.463 8 0.932 4
200 pmol/(m’-s) KAFIAE  Y=0.0132X-0.2015 0.9982  Y=0.017 6X -3.001 0.989 6
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Fig.2 Comparison of photosynthetic gas exchanges parameter variation at the different CO,

concentration conditions between leaf and pod of B. napus
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Tab.2 Comparison of photosynthetic gas exchanges parameter characteristic at different CO,concentration

PRl e

iR Short-petiole leaves Pods A%/ %
Traits HofH A5 5 R R % iglEl A5 5t R4/ %  Comparison
Range cv Range cv
BEA S A B E 0.097 8 £0.010 2a 10.42  0.0653 £0.014 6b  22.39 49.78
Basic photosynthetic 4.85 +0.55b 11.41 7.73 +1.29a 16.65 -37.26
characteristics HME A (Ci) 49.76 £3.42b 6.88 124.19 +30.55a 24.60 -59.93
Ci 1 1 53 1352.86 +31.04B 2.29 1485.0 £67.92A 4.52 -8.90
CO, t &Ll LSk B4 % 50.99 +0.068a 0.13 37.01 +0.112b 0.304 37.77
e E T RALG 0.297 £0.032a 10.71 0.206 +0.030b 11.25 44.17
Gas exchanges parameter when  fifi[i] CO, ¥ i 1 538.49 £93.67A 6.09 1672.25=113.97B 6.82 -8.00
the CO, concentration over CO, 7% b i & 4.70 +0.03 0.58 4.80 +0.02 0.58 -2.08
aturation point SALBR A 0.25 £0.005a 2.06 0.164 +0.016b 9.75 52.44
K4 F A 2 10.85 +0.061a 0.57a 7.71 £0.032b 0.419b  40.70
H& AT R HE&FH TR R’

Ci #£ 200 pmol/mL L) F FHAHEE Y =0.061 4X -3.960 7 0.9871  ¥Y=0.044 7X -5.543 6 0.998 6
i1 1] ) 7 AR KL G Y=-0.0080X+0.3599 0.8877 Y= -0.0013X+0.3132 0.982 8
Regression equation of the JafE) CO, ¥ Y=0.690 1X +36.29 0.9982 ¥ =0.356 0X +45. 15 0.9518
of gas exchanges parameter FE s R Y=-0.003 1X +5.4086  0.8905 Y= -0.002 1X +4.776 0.752 3

when Ci was below AL BRI fE FEHZK FEHZK
200 pmol/mL KAAFIHE  ¥Y=0.0137X-0.8353 0.9948  ¥=0.009 6X -1.175 8 0.997 2

2.3 AABETHASARSEIRSHMILER

MIEL 3 AP 78 AN [R5 1 M A A A 2
8 MRS 2 0 AL A B A A () - Bl 2 4 T
i P BB LI 287, Cond \ Ci\ WUE 3% 2 i il ,
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M 5 R 6 A AR S e 2 82 1] A e R
0.847 2 ~0.985 7 W94 0.948 8, L4 F Ui BN B 5
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Fig.3 Comparison of photosynthetic gas exchanges parameter variation at different

temperature between leaf and pod of B. napus
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Tab.3 Comparison of photosynthetic gas exchanges parameter characteristic at different temperature
between leaf and pod of B. napus
IRy e
. Short-petiole leaves Pods M/
Traits % % " o R/ %
Bl 5 5 R % ol BRBRB % Leal/Pod
Range cv Range cv

REBENSESH  Glehdx 25.65 +0.278a 1.08 14.02 £0.371b 2.64 89. 44

Gas exchanges parameter in S fLFJF 0.386 +0.0575a 14.89 0.149 +0.0138b 9.27 159. 06
optimum temperature range  Hfi[A] CO, ¥ & 207.49 +14.064B 6.78 335.74 £3.967A 1.18 -38.19
FE s R 8.99 £0.514a 5.72 3.77 £0.305b 8.09 138.46

AL IR 0.438 +£0.037a 8.47 0.177 £0.057b 4.24 147. 46

KR 2.80 +0.219B 7.84 3.82 £0.375A 9.81 -26.70

HE TR B S R N SR S B ot A 23.0 +3.46a 15.05 12.02 £1.87b 15.58 94.56
Gas exchanges parameter in S L 5 Jif 0.376 £0.129a 34.27 0.155 +0.055b 35.39 148.96
same temperature range Jfila] CO, ¥ g 187.04 +42. 134 22.53 334,289 £21.03a 6.29  -43.35
Py B 10.24 £2.132a 20.82 3.744 +1.266b 33.81 173.51

AL B o 0.490 £0.131a 26.77 0.170 £0.057b 33.74 188.24

KR 2.37 +0.78B 33.08 3.59 +1.342A 37.35 -33.98

A/ % T3/ % LA/ % 34/ %

(RS TRTN: AW N R (e i3 -36.45 ~ -4.23 -19.18 -40.33 ~ -3.59 -21.41
ZHERERELEELER  SILSE 25.52 ~96.89 64.37 5.82 ~61.24 36.47
Comparison of gas exchanges M) CO, ¥ & 13.80 ~39.28 25.45 1.89 ~10.56 6.28

parameter between the optimum 7% ¥ 33 % -43.76 ~ -=7.95 -27.17 -62.55 ~ -6.78 -30.29
temperature and the temperature 5, L, i i {f -51.01 ~ -11.38 -29.93 -63.28 ~ -16.26  -39.06
below it 7K 43 F 8.694 ~32.81 18.26 10.42 ~55.11 34.79

AT REREM S HleaER -38.37 ~ -4.61 -20.33 -70.03 ~ -7.21% -38.63
SREBREREEMHLE  SASE -52.07 ~ -19.56 -32.83 -90.45 ~ -34.56 -57.85
Comparison of gas exchanges  Mili] CO, ¥ & -42.65~ -15.78 -26.65 -14.51 ~ -4.34 -8.75

parameter between the optimum 7% ¥ 33 % 8.49 ~53.50 32.18 11.45 ~121.61 58.99

temperature and the temperature above it 2L, Ff 1 & 14.32 ~54.41 30.99 14.08 ~49.54 36.61

7K 43 F -63.74 ~ -12.83 -37.47 -86.83 ~ -20.94 -58.83
EEqEIEp: R LR [ E R’

T RS R E SR A #EE Y=1.089 8X-0.836 2 0.9396 Y=0.8490X-9.4316  0.997 5
SR E 7 SAGE Y=-0.0282X+1.216  0.9875 Y=-0.0129X+0.7192 0.979 8
Regression equation of the of gas MI[H] CO, ¥&E Y= -2.8123X+376.76 0.9472 Y= -5.8360X +358.94 0.9730
exchanges parameter when temperature % % i % Y=0.4025X -1.749 9 0.9670 Y=0.3327X-5.6154  0.9617
was below optimum temperature ALFR#HI{H ~ ¥Y=0.018 5X -0.074 5 0.948 7 Y=0.0156X +0.053 0.978 7
KA R JEH L Y=-0.2949X +12.11  0.961 6
FTRIEIRE (A >30 C, 1 dobaER Y=-1.1737X+62.559 0.9698 Y= -0.6314X+34.78 0.9777
S O)REEHmEHE SASE Y=-0.0122X+0.5056 0.9316 Y= -0.0066X+0.339  0.933 1
it 5 10 09 5 A JiIE CO, ¥ Y= -4.970 3X +476.47  0.991 7 Y= -2.793 2X +418.48 0.863 3
Regression equation of the of gas 7% J#§ 3 % Y=0.388 8X —1.806 1 0.980 1 Y =0.2799X-5.4033  0.9180
exchanges parameter when temperature LR {5~ ¥=0.013 4X +0.103 2 0.927 1 Y=0.045 0X +0.053 0.859 8
was above optimum temperature 7K 43 ] Ffj % Y=-0.1510X+7.1438 0.9902 Y= -0.1892X+9.4309 0.990 7
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Fig.4 Comparison of photosynthetic gas exchanges parameter diurnal variation between leaf and pod of B. napus
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Tab.4 Comparison of photosynthetic gas exchanges parameter diurnal variation between leaf and pod of B. napus
L 2 e o
LERIN il 2 25 1Y First peak Second peak Valley AR/ % %EFJZ lm&tiy
ZRH s [ ok PN w70
Charserenistios Cume e EVSHTEL WREL BLKAIE W PR A Degree of 11
’ Time of Peak Time of Peak Time of  Valley noon break second peak
arrival value arrival value arrival value
WOt AHE Pn ey WA b 2k 11:00  26.800 15.00  23.240 14.00  20.300 -24.25 15.34
R 11.00 13.340 1600 10.520 1500 8.950 -32.91 26.81
S5 JE Lond A W05 Hh £ 1000 0.400 1500 0.277 13.00 0.156 -61.00 44. 60
i3 10.00 0.219 1600 0.165 13.00 0.116 -47.03 32.58
STLBRHIME Ls e WU il 2k 11.00 0.439 1600 0.466 13.00 0.392 -8.31 -6.39
B 12.00 0.313 15.00 0.315 13.00 0.287 -10.31 -0.63
KAFFIFI% WUE  IF B LI i 28 11.00  4.720 17.00  5.080  14.00  3.900 -17.37 -7.09
fi1 i} 9:00 2.820 16:00 1.810  15.00 1.390 -50.71 55.80
W (4)
Peak ( Valley)
o WA ) E
| 0
Fedk e SRR
. Time of .
Characteristics Curve type . (Valley)
arrival
value
7% M HF Trmm R PRIt 2 12.00 5.92
GBS 1500 6.43
e CO, ME Ci onp A 151 B0 iy 2 16:00  204.86
B 15:00 218.93
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