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Drip nitrogen fertigation strategy for carbon pool management
in latosolic red soil

DU Ailin, FU Fengbei, LI Fusheng
(College of Agriculture, Guangxi University/ Guangxi Academician Work Station of the New Technology of
Water-saving Agriculture in Karst Region/Guangxi Colleges and Universities Key Laboratory of
Crop Cultivation and Tillage, Nanning 530005, China)

Abstract: [Objective] To explore the drip nitrogen fertigation strategy that is beneficial for carbon pool
management in latosolic red soil. [Method] Pot experiments imitating the fertigation system were conducted.
The effects of three drip irrigation methods and five nitrogen treatments on the contents of organic carbon and
active organic carbon, carbon pool management index and enzyme activity in soil were investigated.

[Result] Compared with NO-CDI(The amount of nitrogen applied to soil was 0, combined with conventional
drip irrigation), N2-ADI (The amount of drip nitrogen fertigation was 0.18 g-kg', combined with alternate drip
irrigation) increased soil organic carbon content by 55.2%, soil active organic carbon content by 111.8% and
carbon pool management index by 90.5%. Meanwhile, the organic carbon content, active organic carbon content
and carbon pool management index significantly correlated with catalase, urease and invertase activities in
soil. [Conclusion] The drip nitrogen fertigation of 0.18 g-kg ' combined with alternate drip irrigation is the

optimal drip nitrogen fertigation strategy for carbon storage management in latosolic red soil.
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management index

S EHA:2018-05-31  MILZE &FTiE):2019-01-30 09:11:00

4% & %& Hidlk: http://kns.cnki.net/kems/detail/44.1110.5.20190129.1006.022 . html

TEBEB M AL Z M (1990—), B, B LAF 5 4, E-mail: gse818duailin@163.com; @1Z4E#. KA (1963—), B, &4z, 4,
E-mail: zhenz@gxu.edu.cn

EEUTH: B R A AFF 4 (51469003); /- BAL XA B (A AD17195060)


mailto:gse818duailin@163.com
mailto:zhenz@gxu.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201805014

2 W

o2 bR, S8 JIR 28 P A LAY e A S 15

G U S IR N G — T E R AR
Lefroy 26" K BE# 333 mmol-L ' KMnO, EALIH
MUBRBR N3G PE A LB, AN BER S8 AL AR O AR S
BUBK, FE42 H F L 538 i P2 5 B 45 45 (CPMI) Sk RALE
T B i 5] R I A VU A YR A LK
F2 o A MR R A8 2 /N T A i AR R T
53 TE 3 LA o PR 5% 1 AR 4k B URR, TT B4R
R I HURR B AAR LD, IR - 3 MU RS
PEA HUBKAE 2 7 L858 A 7 K - 3 i b & A8 Ax, 75 T
AFHEREY,

P K =it FH A I8, R T 3R R A AL
B () FE, A AN R AE 3 b A ALK A B
TR G e A HUR AR AL, 4 KA
SRR, 23 S A N, (2 3k e R
VAN 10 53 A, AT B AR - 3 ML & =107
B B SO R B, 7E 0~15 A1 15~30 cm )2,
3 FhUER AL HE 35 G WA & BRI SIS >
W ULAh, TGS T R BEE VLK R AN AL
R, FE o T s i A MRS AL R S

PG AR LLIH T AL 503 5 hm?, 5 3 s i AR
(19 21.25%"" " | 76 K370 b X B SR 4F B& R = 7 71T,
R H IR M 5 7 i vt 2 e it A 5 3
MELE SRR — T BoR, Sl 2 MM,
LT 58 () R B 2% v RE I ARG 55, X8 22 A 2 U7 T
1% VR i RN R 2T SR A 1) R ) R R IR, R it R
R IR TR G ARIES )2 pH ¥ —
FEHL R BE, N BE0E BN TR >R R B> IR 3R . AR
W] ) S IIF 0 B it I e £ 398 3% 1 A ML TR 4H 0 1)
SN . RIIE, FEARIKAESRAE TR, /R4 3
BLBR 1728 A 0T E 38R0 P22 1) 5 i A A B2 3

R Z A F T 7 21438 ik 2 7 B 1) i R it A
2, B 58 I A 400 VB R 4 1 g Rk e, B AT T
N 17 37 7 3R it 2 A B S HLBR AN S VR
BUBR & & B g 5 B4 BRIl v Ve (R 2 i, 943
T IEE WU B VA VLS = RE S TR
FEEVEVERI DG R, DAy 75 41 88 4k H (] s 1 /K A
AR
1 MR5RE
1.1 R S5

RIS TE) P8RS AR 22 Bt W = HEAT, N = ] LA
G X R, X PN R TR R B SR IR
HR 5 E=AMEA—8 R Ry, XA

PO K R R s ) S, 4 KT BRFE, 3 5 mm
5, pHS5.32, B A 31.55 mg-kg'(1 mol-L'NaOH ¥~

HE), A 33.26 mg-kg '(0.5 mol-L 'NaHCO; i£),
HALAR 100.32 mg-kg '(0.5 mol-L ' NH,OAc %), H
[E K E N 29.5% . X TEK Zea mays L. PN
CRERE 1 .

1.2 REHE

(158 CIR YR (L5 IF 4% 35 em, KN
1% 26 cm, 1= 29 em) A SRS RS I, LB
MK 5328 4, IO %25 T 1 10 kg, FEAfHL%E
KT+ 20 kg, BEHE L2 R 4B — NN,
FhiE O K.

W 3 P 7 S0 5 Bl AR B, e T Rk
it L1 AN, FAKIEEES 3K, 45 4, B
BLIX AR o i3 77 2 B (CDL 434 2 4>
T Sk 2 300 %o T ORAEL AR 8 ) - 338 /K B AR ) 22
B (ADL AU 1 /N Skt AR AR L — ] - 3
VBE K BREZK AL, U 53— AN T S X R 55—
- 3 A7 K B KO PR, G0 A B HEAT) RN
THE (FDI, &RCH 1 /N 3k [ 58 ) FOKRAE R — M+
T K B K A, 5 — 0 - 438 DUAS K B HE K
i L T 12 1 ) e e S 7 e = L o
ORI, EAH 2 VR N AR E R 4 M v 4,
WS EAE BT 2 m A, VAV R &
2B HR Sk N 3, R Sk PR B R AR AR R
15 cm, JiIEAN 0.7 L-h's AIIAERIES, #% FiR 71k
RVEE KK

WA 5 A AL B, 425 NOL N1, N2,
N3 Fl N4 IR, Bk NO LAt & AL Ak, N1~N4 &b
AR EL N 0.20 g-kg ™, 18 FCE K Y HE 0.
100%- 90%- 80% F1 70% 1 e &AL Eb 9l ik 47, B
A3 it 2 & 4 A 04.0.20,0.1840.16,0.14 g-kg '
Fr NO ANIE it E L A5, HoAR a3 4% IR /Kt e 77
i, W RS AT R R A . L bl R R S T
TE T 1 30%, AU Y 40%, fERi 30%, B
35 2 RN, 353t 6 k. NOIE/EIBAER B
i, 75 AT H B33 1 STt N2, N3 Al N4 b3,
o B AR AERE, T E A PR (0.15 g-kg ™)
MK AE (0.20 g-kg ") AFBAEILAE, Sem 5 LR
5o AHIEFRE (N JE75HCN 46%), WL H B IR
A (P05 TR BN 52%), B BEIR A
B (K,0 FR 350N 34%) FIEALET (K0 i &4 £
N 60%).
1.3 RAeERE

4 H 6 H, BRI L3, 0 AR 4
# P KBRS R RS AR, 4 7 HEEidE 4 ki
fEZE I B KA, K3 “PUmy—a0 7 i), (87 2



16 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

R1 EBERILEFERRAER

Table 1 Drip nitrogen fertigation of different treatments for sweet-waxy maize

TERE N 2/(g'kg™) i N S B H/%

AL H IR N JEEEH1/%

Treftiint Amount of drip Percentage of drip irrigated Percentage of N applied at different topdressing dates
irrigated N N in total N applied 04-30  05-20  05-31 06-07  06-17 06-26

NO 0 0 0 0 0 0 0 0

N1 0.20 100 15 15 20 20 15 15

N2 0.18 90 15 15 20 20 15 15

N3 0.16 80 15 15 20 20 15 15

N4 0.14 70 15 15 20 20 15 15

1) 04-30.05-20: 3£ % #1; 05-31,06-07: F-F2 485 06-17.06-26: 164247
1) 04-30, 05-20: Jointing stage; 05-31, 06-07: Booting stage; 06-17, 06-26: Flowering-maturing stage

TR KA I EKT 1 8. 4 H 27 H (&5 20
d), S TR BEAT K AL B, R E 4K 4 T
B Ay FH 18] 5 7K B 70%, PR A TAD RE K &
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Table 2 Effects of different drip irrigation methods and nitrogen treatments on soil carbon pool
T Bk wieke ) B o, WEREC BRI
Nitrogen irrZZt?on HHLR V&AM LR Activity of Activiffy ;:d:x of Car.bon pool Carbon pool
treatment method Soil organic  Labile organic carbon carbon pool (/) index r‘nanagement
N) (DIM) carbon carbon pool (4) (Icp) index (Icpm)
NO CDI 10.62+0.04h 0.85+0.06fgh  0.09+0.01cdefg 1.00+0bc 1.00+0g 100.00+0g
ADI 10.94+0.10gh 0.97+0.05def  0.10+£0.01bcde  1.00+0bc 1.00+0g 100.00+0g
FDI 10.43+0.04h 0.76+0.02h 0.08+0efg 1.00+0bc 1.00+0g 100.00+0g
N1 CDI 12.9240.07cdef  1.10+0.0lcde  0.09+0Obcdef 1.09+£0.09abc  1.224+0.01cdef 132.20+11.40cde
ADI 14.20+0.84bc 1.33+0.03b 0.10+£0.01bcd  1.08+0.14abc  1.30+0.08bcd  138.54+9.80bcd
FDI 12.30+0.16efg ~ 0.92+0.03fgh  0.08+0.0lefg  1.03+0.05bc 1.18+0.02def  120.99+4.72cdef
N2 CDI 15.02+0.03b 1.49+0.06b 0.11+0.01ab 1.2740.05a 1.41+0ab 179.50+6.96a
ADI 16.48+0.42a 1.80+0.05a 0.12+0a 1.27+0.04a 1.51+0.05a 190.49+6.95a
FDI 13.87+1.16bcd  1.16+0.06¢ 0.09+0bcdef 1.17+0.09ab 1.33£0.12bc 154.44+3.65b
N3 CDI 13.4940.60cde  1.13£0.10cd 0.09+0.01cdefg 1.06+0.06bc 1.2740.05¢cd 133.7742.31cde
ADI 13.82+0.41bcd  1.34+0.02b 0.11+0abc 1.10+£0.04abc  1.26+0.04cd 139.63+8.93bc
FDI 12.78+0.07def ~ 0.89+0.06fgh  0.07+0.01g 0.95+0.06¢ 1.23+0cde 116.61+7.15¢fg
N4 CDI 11.61+0.10fgh  0.95+£0.04efg  0.09+0defg 1.02+0.05bc 1.09+0.0lefg  112.01+5.25fg
ADI 12.15+0.20efg  1.15+0.08c 0.10+£0.01bcd  1.08+0.03abc  1.11+0.0lefg  119.49+2.42defg
FDI 11.32+0.10gh 0.80+0.04gh 0.08+0fg 0.96+0.05bc 1.09+0.01fg 104.87+6.38fg
P N <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
DIM <0.001 <0.001 <0.001 0.104 0.045 <0.001
NxDIM 0.042 0.053 0.914 0.978 0.607 0.319

1) & PRI AT ELA7 AR, BF HIBE 6 R F B FE AR £F 2% (P<0.05, Duncan’s i)

1) The values in the table are mean =+ standard error, and different lowercase letters in the same column indicate significant

difference (P<0.05, Duncan’s test)
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Table 3 Effects of different drip irrigation methods and nitrogen treatments on enzyme activities in soil

it AL e 5 3K PURZR et 3 ) IR i 18/ AL/
Nitrogen treatment  Drip irrigation method (mL-g™) (mg-kg'-d™") (mg-g*-d™)
N) (DIM) Catalase activity Urease activity Invertase activity
NO CDI 1.45+0.04c 0.69+0.09bc 11.18+1.88bc
ADI 1.58+0.03bc 0.73+0.03abc 11.88+0.80abc
FDI 1.44+0.04c 0.61+0.02¢ 9.80+0.74¢
N1 CDI 1.60+0.01bc 0.77+0.05abc 13.83+1.34abc
ADI 1.74+0.12b 0.84+0.05ab 14.38+1.07ab
FDI 1.57+0.06bc 0.70+0.04bc 12.91£0.25bc
N2 CDI 1.79+0.07b 0.82+0.01abc 16.03+1.79abc
ADI 2.01+0.04a 0.92+0.01a 17.26x1.11a
FDI 1.72+0.08b 0.77+0.04abc 14.43+1.07abc
N3 CDI 1.63+0.07bc 0.72+0.11abc 15.06+1.30abc
ADI 1.74+0.03b 0.77+0.09abc 15.71+0.98abc
FDI 1.62+0.03bc 0.71£0.10abc 13.48+1.21abc
N4 CDI 1.47+0.10c 0.67+0.06bc 13.41£1.69bc
ADI 1.58+0.14bc 0.70+0.08bc 14.37+0.62bc
FDI 1.43+0.04bc 0.63+0.06bc 13.21£1.33bc
P N <0.001 0.016 <0.001
DIM <0.001 0.043 0.054
NxDIM 0.983 0.997 0.999

1) Fb 38 P A7 %, B 5 SRS 8 R BB kAo £ % %% (P<0.05, Duncan’s )
1) The values in the table are mean =+ standard error, and different lowercase letters in the same column indicate significant
difference (P<0.05, Duncan’s test)

R4 HIRREEEARS DIREETEMERIAR M

Table 4 Correlation between carbon pool index and enzyme activity in soil

ot I A A R i 2k AL R
Index Catalase activity Urease activity Invertase activity
1A WL S & Soil organic carbon content (SOC) 0.669** 0.595%* 0.628%*
% 1 HLBR & & Labile organic carbon content (LOC) 0.755%* 0.533%* 0.651%*
T 2 & P 5 %0 Carbon pool management index (Icpy) 0.750% 0.545% 0.620%*

1) o E Al M 5] 0.01 89 2 F KT, r001=0.372 1, n=45

1) “**” indicates significant correlation at P<0.01 level, r(,=0.372 1, n=45
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