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Distribution and Translocation of Assimilated C Pulse—Labeled with “C for Winter Wheat (Trticum aestivums

L.), as Affected by Nitrogen Supply

QI Xin, WANG Jing—guo

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100094, China )

Abstract: A pot experiment, with winter wheat (Trticum aestivums L. )and C pulse labeling technique, was conducted to quantify the distri—
bution and net translocation of the assimilated C from plants to soil, and investigate the effect of nitrogen( N )supply on rhizodeposition. Three
levels of N fertilizer were prepared:0 (no nitrogen ), 150 (low nitrogen )and 300 mg N-kg™ (high nitrogen ), and four growth stages of wheat
plant were chosen for pulse—labeling with exposure to *CO, in 6-hour for each. Prior to labeling, the soil was isolated from shoot by a PVC
sheet. Destructive samplings were applied right after labeling and at the end of the growing season. The results indicated ®C distribution in
shoots decreased from 36.8%~94.1% for the net assimilation at the seeding stage of winter wheat to 39.9%~98.3% for that at the grain filling
stage of wheat and was lower in no nitrogen treatment than nitrogen applied. In other side, the proportion of 0.3%~30% retained in roots was
higher at the low nitrogen rate than that at the higher one. The net assimilated C incorporated into soil was lower than 1%, with the maximum
value 2.4%. Over the growing season, the estimated net plant C input into soil was 51.4 mg C-plant™ for low nitrogen treatment and signifi—
cantly higher than 36 mg C - plant™ for no nitrogen and 34 mg C+plant™ for high nitrogen treatment. Based on total weight of oot hiomass at
the harvest, winter wheat plant accumulated 102 mg C-plant™, 105 mg C-plant™ and 66 mg C-plant™ in root residues which were retained in
soil after harvest for no nitrogen, lower nitrogen and high nitrogen treatments respectively. Therefore, total of carbon input to soil were 138 mg
C-plant™, 156 mg C-plant™ and 100 mg C - plant™ after a growing season of plants for no, low and high nitrogen supply respectively. Our re—
sults demonstrated that in a pot experiment, low nitrogen application could significantly increase the accumulative net C input from root to
soil.
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Tabel 1 The winter wheat biomass at different growing stages under different N supply
3 Aboveground/g - RS M Belowground Biomass/g ™!
A= H 1Y Stage
NO N150 N300 NO N150 N300
1Y Seedling 1.06+0.02a 0.75+0.03b 0.84+0.03b 0.22+0.01a 0.14+0.02b 0.20+0.00b
P Elongation 1.90+0.03a 1.95+0.05a 2.05+0.05a 0.38+0.05a 0.38+0.01a 0.38+0.02a
6] Anthesis 2.85+0.09a 3.00+0.04a 3.00+0.04a 0.32+0.01a 0.30+0.05a 0.35+0.01a
HEH I Grain—filling 2.87+0.08h 3.61+0.18a 3.34+0.18ab 0.3620.01a 0.39+0.03a 0.25+0.02b
3R Harvesting 2.74+0.11b 3.27+0.12a 3.21+0.12a 0.25+0.01ab 0.26+0.03a 0.18+0.02b

TE: 1. NO,N150 FI N300 A, MR R AL . 2. 7)1 A8l o i A ) - B 30R 3K P34 5%, R IR].
Note: 1. NO,N150 and N300 denotes treatments of no N,low N and high N application respectively.2. Values followed by a different letter within the same

column are significantly different at 0.05 level. The same below.

& 2 FEMEEAT TENEREEBRBHSLEERE "C WE
Tabel 2 Net photosynthetical assimilation of C in winter wheat

plants at each growth stage under different N supply

)4k BC & net C fixed/mg C -k

laeaeniii| Stage

NO N150 N300

T Seedling 3.42ab 1.98b 3.80a
A7) Elongation 3.87a 3.39ab 3.31b
3] Anthesis 3.76a 4.75a 5.25a
HEH I Grain—filling 3.45h 4.96a 2.45b

%3 #RE 6 h 5, FAEALEHBSEEN °C &
ZINE-TEE RIS
Table 3 Distribution of ®C in winter wheat—soil system at different

growth stages after 6-hour labeling
LI A5 HE Allocation of net °C fixed/%

osiil
Treatment Hilh P 139 T
Seedling Elongation Anthesis Grain—filling
Hb |3 Shoot
NO 90.7+2.4a 95.6+1.2a 96.1+0.5a 98.3+0.9a
N150 94.1+2.3a 96.0£0.7a 72.8+2.3b 97.4+0.1a
N300 93.9+0.4a 95.0+1.0a 68.7+2.4b 97.8+0.2a
H2 Root
NO 7.8+1.6a 2.4+0.4a 2.5+0.5b 0.4+0.2b
N150 4.9+2.0a 2.3+0.5a 26.5+2.1a 1.720.1a
N300 5.4+0.9a 2.0£0.7a 30.0+2.4a 0.2+0.1b
+ 45 Soil
NO 1.6+0.6a 0.3+0.2a 1.2+0.4a 0.2+0.0a
N150 1.0£0.3a 0.2+0.1a 0.5+0.3a 0.2+0.1a
N300 0.7+0.5a 0.5+0.1a 0.0+0.0a 0.0£0.0a
+ HEIFFI Soil Respiration
NO — 1.7£1.0a 0.3+0.0a 1.3+0.7a
N150 — 1.5+0.0a 0.3+0.1a 0.6+0.1a
N300 — 2.3+1.7a 0.2+0.0a 2.0£0.3a

TE U 3 BRI AR XA, R IRl
Note : The numbers are presented as the mean values of three plants at

each labeling event. The same below.

(4 0.4% , T it S0k PR AR AE I T w0 e ik B ek,
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Table 4 Distribution of C in winter wheat—soil system at different

growth stages at the end of growing season

H A AR )73 Tid Allocation of net “C fixed/%

sz
Treatment Y Y 1EI TS
Seedling Elongation Anthesis Grain—filling
Hb |35 Shoot
NO 36.8+8.0b 33.4+4.4a 74.2+12.0a 39.9+3.6b
N150 72.8+6.8a 50.8+3.7a 64.5+3.2a 56.2+3.0a
N300 66.6+7.2a 53.8+7.6a 48.4+6.4a 56.1+3.8a
#3 Root
NO 2.7+0.4a 1.2+0.3a 1.1+0.3a 0.1+0.1a
N150 5.4+0.8a 2.4+0.5a 0.5+0.1a 0.1+0.1a
N300 3.5+0.6a 1.5+0.9a 0.3+0.1a 0.1x0.0a
- HE Soil
NO 0.6+0.2b 0.5+0.1ab 0.5+0.2a 1.0£0.2a
N150 2.4+0.2a 1.0+0.2a 0.6+0.0a 0.3+0.2ab
N300 0.7+0.5b 0.3+0.2b 0.1+0.1a 0.2+0.1b
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Figure 1 Rates of winter wheat plant growth at different
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development stages [The rate of total plant growth( A )and
the rate of root growth(B)]
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Figure 2 Contribution of photosynthates of winter wheat
formed within 1 day at different development stages to soil
organic C(bars). Also shown is the accumulation of the

contributions over the growing season(line )
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