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Study on Photosynthetic Characteristics of Yellow

Green-revertible Line of Brassica napus L.

ZHANG Yaowen, GUAN Zhoubo, LI Shaoqgin, HOU Junli,
DONG Yuhong, ZHANG Wenxue and TIAN Jianhua

(Hybrid Rapeseed Research Center of Shaanxi Province, Shaanxi Rapeseed Branch of National

Oil Crops GeneticImprovement Center, Yangling Shaanxi 712100, China)

Abstract In order to analyze the photosynthetic physiological characteristics of Brassica napus L.,
the changes of various photosynthetic characteristics were comparedand studied by using the stable
and inheritable yellow-green revertible lines(Ygr) and near isogenic lines (Nil). The results showed
that:with the development of leaves, the differences of chlorophyll content in the long-petiole leaf
(LPL) and short-petiole leaf (SPL) ofthe Ygr and Nil reduced from 70. 34%,67. 40% to 0. 07% ,
0.17% .respectively. The growth rates of chlorophyll content of the Ygr were 156. 62% —727. 03%
and 118.72% —7 400.00% higher than those of the Nil, respectively. The contents of chlorophyll a,
chlorophyll b, chlorophyll (a-+b) and carotene in the main photosynthetic organs of the Ygr were sig-
nificantly lower than those of the Nil. The light saturation point, light compensation point, light
quantum efficiency, light respiration rate, CO, saturation point and dark respiration rate of leaf (LPL,
SPL) and the light quantum efficiency, light respiration rate, light quantum efficiency of silique skin
(SS) of the Ygr were significantly higher than those of the Nil. However, the carboxylation efficiency
of the three types of photosynthetic organs in the Ygr was significantly lower than that in Nil. The in-
itial fluorescence, quantum yield of PSII regulatory energy dissipation, non-photochemical quenching
coefficient in leaf (LPL,SPL)of the Ygr were significantly higher than those of the Nil, while the po-
tential activity of PSI[ , photochemical quenching coefficient, the effective quantum yield of photo-
chemical energy conversion and the apparent electron transfer rate of PSII in the leaves(LLPL,SPL)of
the Ygr were significantly lower than those of the Nil. The difference of the single leaf(LPL, SPL)and
silique skin(SS)between the Ygr and Nil decreased by 25.85%, 24.23% and 14. 15% from the early
stage to late stage of no difference, respectively. The number of leaves, the pod number, the plant
height and the biological yield of the Ygr were significantly lower than those of the Nil only at some
stages. At the maturity stage, the branching site and the length of main inflorescence of the Ygr were
significantly lower than those of the Nil, while the number of silique in the main inflorescence was
significantly higher than that of the Nil. In conclusion, Ygr is a new leaf color mutant line of rapeseed
with high value in research and application.

Key words Brassica napus L. ; Yellow green-revertible line; Changes of photosynthetic characteris-

tics; Comparison; Application value
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Fig. 1 Rainfall and daily mean temperature of winter wheat in growing seasons
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Table 1 Tiller dynamics and spike rate of winter wheat under different fertilization treatments

4k 7 BARH (X100 /hm 2 AW OK100 /hm 2 KB CX100) /hm =2 BEMI (X100 /hm 2 ZRBERAER/ X
Treatment Basic seedling Winter period Jointing period Maturity period Spike rate
CK 370.52 a 744.04 a 1967.98 a 595.96 a 30.33 b
u 350.84 a 643.32 b 1 760. 88 ab 606. 64 a 34.49 ab
UBF 388.53 a 624.98 b 1704.19 b 633.98 a 37.30 a
UBC 342.17 a 608.97 b 1649.49 b 656. 00 a 39.85 a

TE <[R9 A ) % B e 7R S ) Ak B ] 22 57 (.3 (o= 0..05), 3% 2 FI3k 3 [,

Note: Values followed by a different letters within the same columns indicate significant differences at 5% level among different treat-

ments, the same as in table 2 and table 3.
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CK. Conventional application of urea; U. Single application
of urea; UBF. Urea combined with bacterial fertilizer; UBC. Urea
combined with biochar. Different lowercase letters indicate signif-
icant differences at 5% level among different treatments, the
same as in Fig. 3, Fig. 4 and Fig. 5
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Fig. 2 Leaf area index of winter wheat under

different fertilization treatments
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Fig.3 Dry matter accumulation of winter wheat under different fertilization treatments
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Table 2  Grain yield and yield components of winter wheat under different treatments

b B HE(X100) /hm 2 TR &Y TR/ g g7 4/ (kg/hm?)
Treatment Spikes Kernels per spike 1 000 kernel mass Grain yield
CK 595.96 a 28.43 ab 34.57 a 5843.48 b
U 606. 64 a 25.93 b 35.19 a 5523.23 b
UBF 633.98 a 29.70 a 35.42 a 6 657.98 a
UBC 656. 00 a 30.77 a 35.15 a 7 083.57 a
CK 0OU O UBF B UBC
25 3001
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Fig. 4 Nitrogen content during maturity period of

winter wheat under different treatments
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Fig. 5 Nitrogen accumulation during maturity period of

winter wheat under different treatments
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Table 3 Nitrogen uptake and use efficiency and nitrogen partial productivity of

winter wheat under different fertilization treatments kg/kg
it e UeiES R R ZNE AR A 7
Treatment Nitrogen uptake efficiency Nitrogen use efficiency Nitrogen partial productivity
CK 0.93 ¢ 23.27 b 21.64 ¢
U 1. 06 be 24.98 ab 26.30 b
UBF 1.28 a 24.81 ab 31.71 a
UBC 1.27 ab 26.55 a 33.73 a

3 3t %

3.1 RAUHERNEE KRB0
8t SR T L 6 T A o T B L 4 7 A

JNGE R B R 02 s R it A

SrEAR A /NS T VR I 1 B 4 5 BTG 4

H4 52 | URBOR 25 BE R SR AT L AR BT AR

A it I Ak Ly B TR AR L T ) o AR R 2R EE
BRCTE A S0 N 75 91 ARG T 8 Bt PR 3R A
1L S0 R R 25 BE B A 230 5 R it FH PR 2% Ak 3 43 )
I 1.79% ~10.07% .13. 70 % ~31. 37 %, H
PR 2 L it AT RS R A 9 e Ak B 4% /N 22 ol e 5 A 25 e
R R 38 S g TR PR 2 AL B X Rl
Tl JIES A= 0 e B I AR A A T 2 o 5%
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Effect of Optimized Fertilization on Yield and Nitrogen
Utilization of Winter Wheat in Guanzhong Irrigation Area

DONG Yunjie, HUYAN Yijie, WANG Jinping and HAN Juan

(College of Agronomy, Northwest A&.F University, Yangling Shaanxi 712100, China)

Abstract In order to explore suitable fertilization measures for winter wheat production in Guanzhong
irrigation area,so as to realize food production safety and a sustainable soil utilization in Shaanxi prov-
ince. The winter wheat variety ‘Xiaoyan 22’ was taken as object, the effects of four fertilization
measures on the growth and development, yield composition and nitrogen utilization of winter wheat
were studied, the four measures included conventional application of urea (CK; N:270 kg/hm?®), sin-
gle application of urea (U; N:210 kg/hm?), urea combined with bacterial fertilizer (UBF; N 210
kg/hm?, bacterial fertilizer:3 600 kg/hm?”) , urea combined with biochar (UBC; N:210 kg/hm?*, bio-
char:22.5 t/hm?), the results showed that the UBF and UBC treatments could promote the growth
of winter wheat at the middle and late stages, increased the leaf area index at the flowering stage and
the dry matter accumulation at the mature stage. At the flowering stage, the leaf area index of winter
wheat under UBF and UBC treatments increased by 2.54% —5.00% compared with CK; at maturity
stage, the dry matter accumulation of winter wheat under UBC treatment increased by 8. 41% —
17.94% compared with the other three treatments. Compared with CK, the number of spike and the
stem tiller rate of winter wheat under the optimized fertilization treatments of U, UBF, UBC in-
creased by 1.79% —10.07%, 13.70% —31.37%, respectively; the law of yield and grain number per
spike were both U<CCK<CUBF<CUBC, the yield and grain number per spike of winter wheat under
UBF and UBC treatments increased by 13. 94% —21. 22% and 4. 45% —8. 21% compared with CK.
The nitrogen accumulation above ground of winter wheat under UBF and UBC treatments increased
by 6.39% —6.88% compared with CK. Compared with the conventional urea treatment CK, the ni-
trogen uptake efficiency under optimized fertilization treatments of U, UBF, UBC increased by
13.43% —36.79%, the nitrogen utilization efficiency increased by 6.59% —14.10%, and the nitrogen
partial productivity increased by 21.52% —55.86%. In summary, urea combined with bacterial fertil-
izer and urea combined with biochar could promote the growth and dry matter accumulation of winter
wheat, and increase the nitrogen utilization and yield of winter wheat, among them, application of 120
kg/hm?® nitrogen fertilizer and 22 500 kg/hm? biochar before sowing, and topdressing of 90 kg/hm?*
nitrogen fertilizer at jointing stage showed the best performance, and it was a more suitable optimized
fertilization treatment in agricultural production in Guanzhong irrigation area.

Key words Winter wheat; Optimized fertilization; Yield; Nitrogen utilization; Guanzhong irrigation area
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