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3 AARE 12.6% 1 8.4%. FTf 4bHE +35 CPI A1 CPMI LS /K & NKs.s AbHE 55 . 4k, £33 TOC. DOC F1
MBC & &5 v R i 2 A% 35 B 3 IEAHOG, AHOC R M 0.61. 0.48 F1 0.46. (4516 1/ /K & NKs.5
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Abstract: [Objective] The aim was to obtain a water and fertilizer management mode that regulates potato-
planting soil organic carbon storage, and reveal the influence of soil enzyme activity on soil organic carbon
fraction and carbon pool management index (CPMI). [Method] Field experiment was carried out in Nanning
under the rain-shelter condition with two drip irrigation levels (high irrigation amount: Soil water content was
maintained at 60%—70%, 70%—-80%, 75%—85% and 50%—60% of field capacity at the seedling, tuber formation,
tuber expansion and starch accumulation stages, respectively; Low irrigation amount: Soil water content was
maintained at 50%—-60%, 60%—70%, 70%—-80% and 40%—50% of field capacity at the seedling, tuber formation,
tuber expansion and starch accumulation stages, respectively) and three drip fertigation ratios (NK;g.o: All N.K
fertilizer were applied to soil as base fertilizer; NK;30: 70% N,K fertilizer were applied to soil as base fertilizer
and 30% as topdressing with drip fertigation; NKsq_so: 50% N,K fertilizer were applied to soil as base fertilizer
and 50% as topdressing with drip fertigation). The contents of total organic carbon (TOC), dissolved organic
carbon (DOC), microbial biomass carbon (MBC) and labile organic carbon (LOC) and the activities of sucrase,
cellulase and catalase in the soils were measured after harvesting the potato. Then CPMI was calculated and the
relationships of soil organic carbon fraction and CPMI with soil enzyme activities were analyzed.

[Result] Drip irrigation amount affected organic carbon contents and components in the soils significantly.
Under the same fertigation ratio, high irrigation amount had higher organic carbon contents and components,
CPMI and sucrase activity in the soils than those of low irrigation amount. Under the high irrigation amount
condition, NKs_s, increased TOC content by 15.2% and 7.1% respectively compared with NK ;4.9 and NKyq 30,
and NKj,_s, increased LOC content by 25.0% compared with NK;.o. Moreover, NKs,_s, of high irrigation
amount treatment had significant higher contents of TOC and LOC than those of other treatments. Under the
same drip irrigation amount, the effect of drip fertigation ratio on the activities of three enzymes was not
significant. Among all treatments, NKs,_s, of high irrigation amount treatment had the highest sucrase activity.
Compared with NK; .9, NKsq_so increased soil CPI and CPMI by 15.1% and 25.8% respectively under the high
irrigation amount condition, and NKs, .5, increased carbon pool index (CPI) and CPMI by 12.6% and 8.4%
respectively under the low irrigation amount condition. Among all treatments, NKs s, of high irrigation amount
treatment had higher CPI and CPMI. In addition, soil TOC, DOC and MBC were extremely significantly or
significantly correlated with the sucrase activity (with correlation coefficients of 0.61, 0.48 and 0.46, respectively).

[ Conclusion] NKs s, of high irrigation amount treatment increases the contents of organic carbon and its
components and sucrase activity in soil, and can be used as the water and fertilizer management mode regulating

potato-planting soil organic carbon storage. Soil sucrase activity affects the contents of TOC, DOC and MBC.

Key words: Potato; Drip fertigation; Organic carbon component; Carbon pool management index; Soil enzyme

activity
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Sy R, T A L G LR I & B R AR AR A
BT AR AR e L, I K 2 W A LR S
i, (H /b5 el & RE K BRI WL 1 2
2K B, REEE A IR RE K
IELAR 72, LI HLIRA 5 B 38 b i e 4y
figk, 40 S AR VR T 57 R kA A0 e A 5 A B LA
53, JEA A WL A 2 40 il B ANIEA HURR 3G i, A
T AE 3 HLAR & 3G 0™ 7K IR 2 2> 5o i -+
S9e 1 T R A T L 2T 24E 2R I R AR AL S A T 1
T VE Tt NEAT M) T4 vy g rh Bl U, i
PEoe e L 3gE Rk H 5y o WE TR R I, & AP A A MK
H 4y 55 5 e R IR £ 4 R S PRSI OE
FHIR AR,

A SR [ P A 27 3 A 2 SR VR E e E ) S 4%
B TEEL TR 73 ) AR B, 1T
VEE 7RI E Tt A B A8 IR 4 R X v 4% 3
BTk P2 A B B S e i AT /b, H S I
a7 52 e L 358 W URK 2H 3 A0 Bk B BRAR B0 R IR A
WEAE . DAL, £ 7 7 1T 7 T A P O F A ()35 8 E /K
2R R T S B A8 ) B TR, TR I S % S
IR G LA UK LS PE2H 5 PRI %, 11 55 L a5 ik
£ & B F5 #L (Carbon pool management index,
CPMI), 73 #7356 ALk 26 53 FH B g 57 B 418 20 5 1l
TETEZ B OC R, ARG MAE B 4% 38 39 HLAK 2
R KL E AR, IR R LIRS VX L
PR ZH 73 F1 ik P 7 B4R HU ) 50

1 MR5RE

1.1 REE5HR

FH [) 056 7 P 7 T T P KA AR 9 % B BT A
AT, R SIMIE X 3B, T LBV A K
5] [ 4R ' HECRI I, 5, 8 ek o s A JE S 7 [ R I 8
w5, AERER I RS IT . HE 3N RAE, pH6.60(7K

TR 2.5:1.0, pH 1), BHLE 10.6 g-kg (4
R AR 25 B vE AN #GE), 2% 0.99 g kg 'CEM
BT, TR 53.6 mg-kg ' (NaOH BlfiEy H1i%),
A 68.7 mg-kg '[0.05 mol-L ™" HC1-0.025 mol-L™
H,SO4 242, ik ], #aH 217.9 mg kg™
(1 mol-L™" H £ NH,OAc 2 H2, KIg k), HIA
FEKR 30.5%CGH 175, RE 1.4 g-em > (EWNIHT)
N, A R B RO O S
1.2 REHE

WA B 2 10 AN R B 13 76 75 7K R B i N
FLah R, AR B IS 2 Bl ERE K R, Ho,
VK B T TS BRI A B2 TR R A
S 5 K B 23 ) DR HE AE H R] 4R K B 60%~
70%- 70%~80%- 75%~85% F1 50%~60%; KK
e BRI RO BRI A AN R
B /K& 73 AR FFAE HH E] R 7K B 1Y) 50%~60%- 60%~
70% 70%~80% H1 40%~50%.. ¥ 3 F i #E Jti A EL
%1, B NK 9.0t N« K JELL 100% 1EFEAE 1 i, A8
HE s NKog.30: No K BELL 70% 1E A8 4, 30% 1E %
FEIB AR (M1 7.5%, T O 15%, S22 K
7.5%); NKsq.50: N+ K AELL 50% EFEAE 1, 50% 1E
THEB AL (B 12.5%, BT R 25%, HLZE g
W1 12.5%). iRt 6 MAbHE, iRk 1 fr
N, BN E S 3K, L 18 ANNX, /N X A
8.64 m*(3.6 mx2.4 m).

/N X 357 F AL 22 IR R N 150 kg-hm ™, P,O5
90 kg-hm 2 fll K,0 300 kg-hm 2, DL HEIX J5 2F 3%
15 t-hm™2. BACF IR & [W(N) N 46.4%)], A8 45
BEWEE [w(P,O5) N 18.0%], 4 E H i iR £
[Ww(K,0) N 52.0%]. FEEFFS:wEHWLIR) N
14.3%. w(N) N 0.76% w(P,05) N 0.85%.
w(K,0) N 0.59%. 43 F145 B A 4= 3 i e 1=
it o VEEWE 75 2R FH R e, Sk = — 2 Sk

1 HERELER N, K BRYE. BAELLH)

Table 1 Treatments for field experiment and radio of base fertilizer and topdressing for N,K fertilizer

o o 1B I Topdressing/%
fb K WMERGIELLE  JERE% - fei Sk A ——
o . , . i Y] BREETE ALY SN PN !
Treatment Drip irrigation amount Fertigation ratio Base fertilizer ] ] )
Seedling stage Tuber formation stage Tuber expansion stage

Tl K NK 000 100 0 0 0

T2 High irrigation amount NK70.30 70 7.5 15 7.5

T3 NKs0.50 50 12.5 25 12.5

T4 RIEK = NKjgo-0 100 0 0 0

TS5 Low irrigation amount NK70.30 70 7.5 15 7.5

T6 NKso.50 50 12.5 25 12.5
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WAE SR EREMRHEMN, KR EEK. N LR
K A4 o it B 75 Xt A, g o s v SR L 4
I, 388 sk VR R A AT R e P, RE VR 2R
SEE TG HE

1.3 HiEilk &R ER

T 2017 4 11 7 4 H¥EIX 2 F8 0 25 /)
X, 11 A 5 H#ih, 11 5 10 HRE85 R & B
HE LB BB A A B AR . 11 A 11 H Y44
P2, AR 23 MR, FHRES BN
0.5 % ) fe B B B A SR T8 v K T IR Y
FERT, 11 A 14 HFER, 12 H 4 H R RN 55
KEFEMER L% E M. Hl TRIME-PICO-IPH
TDR /K5 I5EAX (FE1E IMKO) 5 3 &K &,
REESKEAERRBOETWREN. 12 7 6 Hitir
JE, 12 A 11 H#EA78— b Bt . 12 A 20 B
BT RAE, 12 H 25 HITES 2 ki 4 (B 304
PRB T, 27 BTG 22875 TR A 3 15~20 cm /244,
BRI 22), 2018 45 1 A 4 H, M 251 K HE,
2 H 8 HWmef 2y (Ff% AR B 2 Mk mi 5, Pl 4%
PR, W T 2018 4E 3 A 5 HGR SR E.
14 TEMERESNE

T3H 6 H(HRBVEERH) H 5 RUEESD
A B ANAT PR 1A R 4E 0~20 em BFHE 2 1358, B -4
TRAT, IS [Pl S0 5, 0B i LR LR 2 mm
T, B ER R AR, RIFT 4 °C UKFE, B
TG S AR R IE o« R AT
It 0.149 mm §7 5 #EAT 38 S HUBR & & 1D 5E -

3L H VUK (Total organic carbon, TOC) & &
FH v i A0 0 BB R R AR A - BRI e s vE
H MUK (Labile organic carbon, LOC) & & H KA
333 mmol- L™ (1) SR IR A A A A LA, HFT 565 nm
T aE I E G BEAS BN AR E K (Microbial
biomass carbon, MBC) Fl 1] # 4 MLk (Dissolved
organic carbon, , DOC) 7 & 73l ] = S e 28 1
AH=ZA R EZR S, FRE N 0.5 mol- L TR
TR AL, R el A o 4 B 4% I B AR Ak — 78 Bk
W,

R RS PR 3, S— AN IE K IR VA T L
R e, FVEPELL 1 g 4 1 d A R AR 1 5
& (mg) Ron; AFYERBEEEH 3, 5- i EKY
BRI EL vkl 2, LA 1 g T 3 d AE R & RE Y
JRfE (mg) FRon 1 MG AL (U); 1 A S B P
FH Bl R B R s VA, TR DL 1 g T RV REH
¥4 0.02 mol-L™" ] KMnO, AR (mL) FIR,
3 bt v U 1) B AR 4 2 R L s g S L

FAEN,

3% 2 8 41 (Carbon pool index, CPI) Flf% 2
EIIRETHE S AL Z ARG 1) AT .
1.5 HIEZIT S

RIS HE R ) Excel 2016 A1 SPSS 24.0 433k
AT AT o 7 2243 B B35 35 R RE 7K 2 A0 i R Tt S L 491
F R, DL ENTZ 8 )2 B8 . | Duncan’s
EXANE A 34T 2 B HLE . F Pearson AHK 22K
Fon TR A WK S A o Ak e BR AR B 5
T P T A DG A

2 RS

2.1 AEIZKABALIEXS HIE BN IR & H LA 7B

2% 2 7 22 0 BT AT R, ik VR RE UK B R i R e
JE o b6 158 S A WL (TOC) S i 2 (P<
0.05). 3% TOC Jii &7 #7E 5.46~7.12 g'kg ' Z
). 2 B LAl RN, AHEH LB R, &
HKELIETOC S ERE S TIGEKE L. £
FIE KR T, NKsq_so M AL AL 3 3 TOC & &7l
E NK 000 1 NK7q_ 50 AEFEHEE 15.2% A1 7.1%. 1E
R KE T, NKyg.so i JEALHE 3 TOC &=L
NK 0.0 F1 NKo50 A FEHE T 12.6% F1 9.8%

1% VR YRE 7K B R i R e I L A7) et - 39S P L
W% (LOC) 541 .2 (P<0.05)(% 2). 13 LOC Jii &
BT 0.43~0.55 g-kg ' Z 1A NKsoso N mifEK
=TI LOC & B s TR KE 185, &K
&N, NKsoso 2B 13 LOC & 8 NK 9. 361
25.0%, HZR 53, MAEMREKE T, A%
RELLHI 135 LOC & 22 MM ZE R IF A R3E .

T ERE K BN T LI A PR (DOC) 5
Wi 2 % (P<0.05)(#% 2). T3 DOC F& AN T
189.5~369.5 mg-kg ' Z [i] . #H 7l #E it A LL. 451 TS
K& T3 DOC & = SR /K& L3 [ %=
SAEE, M FEERE KRN, AN [F R i e L A1)
+THEDOC FTEZMMEFBARE. KEKE
T, NKyg.30 723 DOC & & NK o0 51 27.3%

T HEVE /K BN T A Y R (MBC) 51
# (P<0.05)(% 2). 13 MBC Jii & % $ 1
324.1~384.8 mg-kg ' Z ] AH AR AL L A7 T
e /K B 1% MBC & 2 5K /KE 1% MBC &
R ZE R AR MFEEEEKE T, AR
FERIAE L L3 MBC &2 M ZE A RE .

WA i T 7K R R Y e S B A3 2 TR PR L
& Fi 5t 138 TOC. LOC. DOC #1 MBC & & [ 51
YRR E (P>0.05), T3 4# 4 TOC 1 LOC ¥
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Table 2 Effects of different treatments on soil organic carbon and its components

wl(g'kg") w/(mgkg™)
kb T HEHE K B WHEREAEEEE]  mHL WEMEE AL ATAMEE N BUEmER
Treatment  Drip irrigation amount  Fertigation ratio  Total organic ~ Labile organic Dissolved organic Microbial biomass
carbon(TOC)  carbon(LOC) carbon(DOC) carbon(MBC)
T1 EE K B NK00.0 6.18+0.15bc  0.44+0.03b 323.0+57.0ab 374.8425.3ab
T2 High irrigation amount NK0.30 6.65+0.24ab  0.49+0.01b 369.5+27.5a 384.8+20.3a
T3 NKso.50 7.124024a  0.55+0.02a 328.7+14.8ab 370.643.1b
T4 {RHEK &= NKj 0.0 5.46+0.15d 0.43+0.01b 189.5+49.8b 325.8+8.5b
T5 Low irrigation amount NK0.30 5.60+0.16cd  0.44+0.01b 241.3+93.5ab 343.049.6ab
T6 NKso.50 6.15£0.18bc  0.47+0.01b 215.6+7.6ab 324.1£18.7b
B WK E Drip irrigation amount 0.004 0.008 0.011 0.005
(Pfi) SR H 51 Fertigation ratio 0.001 0.003 0.626 0.567
Significance test N
T ERE /K B2 < I E it I B 451 0.674 0.125 0.979 0.975
(P value)

Drip irrigation amount X Fertigation ratio

1) B3 33 J6 69 R B B 38k 7 4 28 £ 57 2 2 (P<0.05, Duncan’si%)

1) Different lowercase letters in the same column indicate significant differences among treatments (P<0.05, Duncan’s test)

AR, 1 T2 43 138 DOC #1 MBC & &4
P e o TEAH R RE AT L), s K & L
MUk e FCAH A3 R K & I .
2.2 AEIZKABACIE ST T IREGE RIS 0T

FHEE 3 J7 2543 HT R 00, S VR R 7K X - 33 R
fifg i PR B2 T 2 25 (P<0.05), {EL i JE Jiti AR Eb 4] AR 35 2
VEE 70K B < 7 VEE it S B 497 5o - 8 PR o A 0 1 1 B O
AEZ (P>0.05), ZHEES RER, NKigo
FUNKso.s0 > o E 7K 5 4 398 R 0% B v PR B A B AR
FEOK B 5 2 = 18.9% A1 18.2%, (HZE R AR

E. LHERERERGTE DL T3 AbBR s
T HE VEE K L T e PR EL g DA R R E EE K
< VEE it I B A9 of - 398 21 4 R AN i R Ak U S
PRS2 5 R B 3 (P>0.05)(% 3). &% AbFE 135 2T
YER B A EBE M  E R A RE .
2.3 FEIZKABACIEXS 18k E B IR IS B RN
H1 3¢ 4 J7 Z2 43 M ol Jn, i JRE JHE /K R0 - R R
TR 23 (P<0.05), {EX filk 72 B FR U (CPMI)
SR AN R 2 (P>0.05) . 3% ¥ it A LU A % -+ 3% CPT A1
CPMI 2 AN B2 (P>0.05) . i E E 7K B <

R 3 TELIEX T IREGE MR

Table 3 Effects of different treatments on soil enzyme activity

ib R T HEVE /K & TR ELES] FREMERRE T/ (ngg ) AFMERBEEIE/U S E AR TETE/(mL-g )
Treatment  Drip irrigation amount Fertigation ratio Sucrase activity Cellulase activity Catalase activity
T1 EEKE NK 000 7.17+0.36ab 0.73+0.06a 0.45+0.03a
T2 High irrigation amount NK7¢.30 7.29+0.14a 0.75+0.04a 0.474+0.03a
T3 NKsp.50 7.39+0.24a 0.75+0.03a 0.46+0.02a
T4 fRIEK = NK00-0 6.03+0.56b 0.64+0.06a 0.39+0.06a
T5 Low irrigation amount NK7¢.30 6.30+0.18ab 0.67+0.06a 0.45+0.04a
T6 NKsp.50 6.25+0.44ab 0.66+0.03a 0.44+0.04a
B2 PEAGSS FHE#E/K & Drip irrigation amount 0.003 0.062 0.311
(PfA) T HETE AL LB Fertigation ratio 0.799 0.906 0.602
S M oI ) 0.969 0.999 0873
(P value) Drip irrigation amount x Fertigation ratio

1) B 7) 34 J5 04 R Bl B 58 R o 4 2 ) £ F 2 % (P<0.05, Duncan’si%)

1) Different lowercase letters in the same column indicate significant differences among treatments (P<0.05, Duncan’s test)
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Jita JE LG 51 6 -3 CPI A1 CPMI 6 & 3 52
(P<0.05).

FEAH R RE T AR LB, /K 2 1 4% CPT AN
CPMI Y& TARHE K B 3% . HHEKE T, NKso.so
it JIE A FE A 35 () CPT A1 CPMI EE NK 0.0 73 A1 32 751
15.1% F11 25.8%; fIRIHEKE T, NKso_so M JEALFE +
1) CPI A1 CPMI Lt NK 0.0 2 AR E 12.6% £l
8.4%. 13 CPI 1 CPMI DL T3 4bFH .

24 TEBNBRREASNEEERERSEE

M2 EEEXR

3 HURR B 21 20 RBP4 505 S
PEZ A A M A 45 SR 56 5 P . 138 TOC,
DOC. MBC #1 CPI 5 je § il v P 2 [A] 2 2. 2% 1F
FIE (FHZ= 25050518 0.61, 0.48, 0.46 1 0.60), T
SR A R A A 2 P 1 2 A] ) AE G 1 3
ENTER

R4 TRIEX HIREEERIERHIFM"

Table 4 Effects of different treatments on soil carbon pool management index

N N LR Tk P SR AR 2
i K 5 9 A L o o
o o . Carbon pool index Carbon pool management index
Treatment Drip irrigation amount Fertigation ratio
(CPI) (CPMI)
Tl EE K E NK00-0 1.26+0.03bc 121.65+7.57b
T2 High irrigation amount NK7¢.30 1.35+0.05ab 134.36+4.23b
T3 NKso.50 1.45+0.05a 153.04+5.71a
T4 (K B NK 000 1.11+0.03d 120.08+4.93b
T5 Low irrigation amount NK7¢.30 1.14+0.03cd 122.43+4.23b
T6 NKs0.50 1.25+0.04bc 130.19+2.63b
B E MRS {7 EEE /K B Drip irrigation amount 0.001 0.111
(PA) THERGE AT EL 51 Fertigation ratio 0.113 0.194
Significance test  yugape it i i HE B L 1) 0.000 0.001
(P value)

Drip irrigation amount x Fertigation ratio

DR 71 38 )5 09 R R B FE o R AL B8] £+ B % (P<0.05, Duncan’six)

1)Different lowercase letters in the same column indicate significant differences among treatments (P<0.05, Duncan’s test)
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Table 5 Correlation analyses of soil organic carbon and fraction contents and carbon pool management index with enzyme

activity
izt A ity YR HE ARG
Index Sucrase Cellulase Catalase
S WU Total organic carbon (TOC) 0.61%x* 0.24 0.33
15 PEE HLK Labile organic carbon (LOC) 0.29 0.23 0.14
A A HLI Dissolved organic carbon (DOC) 0.48* 0.02 0.29
WAEY) &R Microbial biomass carbon (MBC) 0.46* 0.29 0.03
T %46 Carbon pool index (CPI) 0.60%* 0.24 0.31
Tk /22 & BEF5 1 Carbon pool management index (CPMI) 0.23 0.24 0.20

1) “*7” Fo “xx” 53]k 7150.05420.01 K T 49 B E 48 % (n=3, Pearson’i%)

1) “*” and “**” indicate significant correlations at 0.05 and 0.01 levels, respectively(n=3, Pearson method)
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