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B¢ NPKA B¢ Bc NPKA
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13C 13C
13C
$565.2 A
(2]
460  hm?
1600 -
2013—
2015 3663.33 3579.98
3 561.68 kg/hm*? B3] Bc
4]
[5-6]
1
1.1
[7-8]
[5-10] 0 ~20 cm
1 789 mm
1 318 mm 17.6 C 258 d
2017 8
(1] 2] [13] 5 mm
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158.03 mg/kg 21.92 mg/kg 400.00 mg/kg
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50 min
2
40 BaCO, HCI
(IHSS) 50 min
1.2
25 cm 30 cm 35°C
5 mm 5kg 4 1.4
NPK NPKS NPKA 90d 3 10d
CK 6 3 3
1
110 C 30 min
70 °C
2d 30 min 100
2d 10 g
2d 70 C
3 15d 30d 80 31C
NPKA 6 C (FlashEA-Delta Advantage)
100 mg/L 100 ml 1.5
31°C
, X Ry
Table 1 itiizai?jﬁﬁfﬁ%iﬁ treatment 513C(%0)_(ﬁj><1000 (1)
@) @) @) @ ) (ml/ ) R =c/C Rppp="C/"*Cppp
CK 0 0 0 0 0 0.0112372 R
NPK  0.70 0.36 0.52 0 0 13C
NPKS 0.70 0.36 0.52 70 0
NPKA 070 036 052 0 100 13C+¥&=ﬁ%éﬁ}!}%x(—1€#ﬁ J )
1+Rﬁel_|ﬁ|_l
1.3 13C :13C _13C (3)
40 60 80 Microsoft Excel 2013
3 SPSS 19.0
>x > =105cm><70 cm><100 cm )
2 4
2.1
4 500 ml
2 Ba'*CO;("*C 99%)5.3g 2 ( 2
BaCO; P<0.05) NPKA 3
( CK NPK NPKS 22.04% 19.47%
53.38% NPKS
) 3 NPK CK
15 min CO, 2.2 B¢
NPKS 3C  2242.43%0
Ba'*CO; 2 mol/L HCI 200 ml (P<0.05) NPK 813C
800 ul/L  CO, 5 min NPKA CK 8”C  NPKS
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5 - 925
*2 TREERLETEHEEYE(TYIRE, g&) NPK ( 3) NPK
Table 2 Peanut biomass under different fertilization treatments NEls NPKS NPKA CK
3"C NPKA 3"C
CK 9.27+0.75a 741£0.67a 1.86+0.11 b 3
NPKS NPK CK 6°C
NPK 936+1.13a 7.46+1.02a 1.90+0.15b
NPKS  9.19+1.24a 7.72+1.10a 1.48+0.15¢
2.3 **0)
NPKA  9.60+0.72a 733+0.75a 227+0.16a :
(13C)
( 4 NPKA
P<0.05 (PC) NPK NPKA NPKS CK
#3 TEMARAE FHIEEE kS NPKS NPK (K
TIEPH BC FEE (%) (*C) NPKA
Table 3 Abundance of *C in plants and soils under
different fertilization treatments 127.03 mg NPKA
(*0) NPK (P<0.05)
CK  1910.10+183.45b 1558.17+128.70a 13.60+2.91 b NPKA NPKS  CK NPKS NPK  CK
NPK  1311.98+168.06¢c 931.05+119.56b 16.22+10.55b (°0)
NPKS 224243 +22.30a 1686.51+£286.72a 1.96+4.64c¢ 318532mg 3 e 4.19¢
NPKA 1860.65+90.64b 1496.29+23332a 31.30+1.54a Bc 76.02%
F4 TRMEELETHRICHEEKS LEZEHH PC 28 (mg)
Table 4 '"°C concentrations in plants and soils under different fertilization treatments
CK 130.68 + 11.75 a 33.18 +3.15 ab 75.63+8.24 b 239.49423.12 ab
NPK 125.90 + 24.00 a 26.52+3.36b 83.54+23.05b 235.9744227b
NPKS 161.04 + 38.60 a 29.30 + 3.05 ab 87.83+14.97b 278.18%56.12 ab
NPKA 143.87 £ 10.87 a 3723+ 4.50 2 127.03 +20.86 a 308.13=16.40 a
2.4 *0) 3
NPKS NPK CK (0)
53.41% ~ 57.62%
[14-15]
(  5) NPKA ()
50% NPKS
() CK NPKA NPK
CK NPK NPKS NPKA
40% NPKS NPK CK N P K
30% 3
70%!!
5 TEEABLETAEBRCCRISE LLFI(%)
Table 5 Distribution ratios of photosynthetic carbon (**C) under
different fertilization treatments
CK 5459+035a 13.86+£0.16 a 31.55£042b NPKA CK NPK
NPK  5341+579a  11.31+£0.59ab  3528+6.01b NPKS 22.04% 19.47%  53.38%
NPKS  57.62+229a  10.68+1.07b  31.70+1.33b
[17]
NPKA  46.74+3.70b  12.14+195ab  41.12+5.46a
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2 23%!'8] 38.65% ~ 64.01% )2 ( 50%)
Canellas (191
Adani ¥
18% B
(13C)
H'-ATPase (34.92 + 5.36)% (
H'-ATPase 20.3% ~ 21.2% 46.8% ~ 50.0%)!"
H'-ATPase 21] ( 15d 4%)[12
Morozesk 2%
H'-ATPase NPKS 3
(13C)
SOD
[23] 13C
e NPKA Bc
(12] NPK NPKA e
1d 15d e NPK (*0)
NPKA
Butler 24 3
Bc NPKA (*0)
Canellas P2
200%
[25] 150%
300% Canellas
Bc (2] Olivares™!
(26] B Canellas
[27] NPKA
B (PC)
NPKS e ( )
C [28]
[29]
13
C 13C 4
13C
13C 13C _
[12]
Be 3o NPKA
'3C 13C 13C
76.02% (301 NPKA
( 72.0% ~ 81.0% Bc
) (
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Effect of Different Fertilization Methods on Distribution of
Photosynthetic Carbon in Peanut-soil System Using BC Pulse
Labeling Technique

LI Pengfa'?, JIANG Chunyu', LI Zhongpei'*"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: C pulse labeling technique was used to trace the fate of '>C in peanut-soil system and assess the effect of
different fertilization methods on the distribution of photosynthetic carbon. Four treatments were set up in this experiment,
namely NPK (normal fertilization method), NPKS (normal fertilizer and corn straw), NPKA (normal fertilizer and humic acids)
and CK (no fertilizer). Results showed that the differences were not significant in total peanut biomass among different treatments.
However, the root biomass of NPKA was 22.04%, 19.47% and 53.38% higher than those of CK, NPK and NPKS, respectively.
Abundance of '°C in aboveground was highest in NPKS while NPKA had highest 13C abundance in soil. '*C concentration showed
no significant difference among treatments in aboveground but concentration of NPKA was higher than NPK in roots and was
highest in soil. Distribution ratio of '*C of NPKA was lower than those of other treatments in aboveground and was highest in soil,
showing that application of humic acids can significantly promote the transport of peanut photosynthetic carbon to the
underground.

Key words: Peanut; Photosynthetic carbon; Fertilization method; '*C pulse labeling; Distribution
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