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Abstract; In order to reveal the differences and the influencing factors of soil microbial biomass carbon

(SMBC) and soil microbial biomass nitrogen (SMBN) in yellow soil dryland and paddy field under long-

Wi HE 2018 - 12 -23

E€TH - HEXAAREESIE (31860160,41361064 ) ; 5t 4 Hil m FE RO E A LR EFLRIA (BHSH KY F
(2016001 ) 5 5 M H 2 WF 58 A= R QR A 2 e 0 A (52 BT SITD[2015 1004 ) 5 53 M 4 ARk B2 B B 3 4187 & 3
(BYARLBE B A8 %00 2014007 5 ) s SN A BEA B 40 H (KRG LH 52[2015]7079 %5)

EE @ A M (1992 - ) o, SNV PR B L W50 A P58 O 1) - I MLk ™k 540 4 .
E - mail ;2282794706 @ qq. com

BAEMEE  E/DFN(1979 =) Lo, hv8 B 3R #1323 it I 4 10 T L33 MLk i AR B 5T

E - mail : xlwang@ gzu. edu. cn



74

T R A A % 48 &

term fertilization conditions,relied on the Guizhou yellow soil fertilizer benefit monitoring,, which based of
long-term locating fertilization,dryland and paddy field as a whole,used the chloroform fumigation-K,SO,
extraction method , studied the effect of long-term no fertilizer( CK) , signal application of chemical fertiliz-
er( NPK) ,signal application of organic manure( M) ,low application amount of organic manure combined
with chemical fertilizer(0. SMNPK) , high application amount of organic manure combined with chemical
fertilizer( MNPK) on SMBC,SMBN of dryland, paddy field, and discussed the rational use of fertilization
measures of yellow soil. The results showed that, compared with CK,the enhancement effect of SMBC con-
tent in dryland and paddy field was the best with MNPK and M treatments. Under the same fertilization
condition ,the SMBC content in paddy field was 2. 5—3.7 times of that in dryland. Long-term application
of chemical fertilizer, organic manure could increase the content of SMBN, and the enhancement effect of
M treatment was the best. The SMBN content of M treatment in dryland, paddy field were 72.97 ,152. 54
mg/ kg, respectively. Under the same fertilization condition,the SMBN content in paddy field was higher
than that in dryland,and it was 2. 0—4.7 times of that in dryland. Under different fertilization treatments,
soil organic carbon ( SOC) content and total nitrogen ( TN ) content in dryland and paddy field were the
highest with MNPK treatment. The microbial entropy( qMB) of dryland and paddy field ranged 0.52% —
0.94% ,1.87% —2.49% , respectively, SMBN/TN value of dryland and paddy field ranged 0. 59% —
2.75% ,2.71% —5.61% ,respectively ,and SMBC/SMBN value of dryland and paddy field ranged from
4.27—9.26,5.79—7. 37 ,respectively. In summary, M and MNPK treatments were effective fertilization
measures in dryland and paddy field. Under the same fertilization treatment, the SMBC content, SMBN
content,SOC content, TN content, qMB value, SMBN/TN value in paddy field were higher than that in
dryland.
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Tab.1 Basic characteristics of initial soil
" o o o A AR N o
HHANES TN i/ BRER L n ) MR (*m . f A i/
e o w/(g g
THET B/ (g/ke) (&/kg) (wke) YL (mg/ke) e (me/kg)
. . . . Total potassium . . Available i pH
Soil type Soil organic Total nitrogen  Total phosphorus Alkaline nitrogen Available
content phosphorus .
matter content content content content kalium content
content
=4
U 15.15 0.85 0.71 13.29 67.90 15.90 109.20 5.39
Dryland
7]
J(D]. 31.15 1.76 2.30 13.84 134.44 21.05 157.89 6. 60
Paddy field
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SR K R it A A B 55 43 i ik 12011 A
ALFR, EE 4 K FH AR 6 /N X T R 43 B R 340,201 m?
KX IR, R EE, Pt it b IR % (&
N 46% ) 55 (% P05 16% ) EAH (% K,0 60% ) ,
Bt A MLIE R 4 B (& € 413.8 ¢/kg N 2.7 g/kg.
P,0,1.3 ¢/kg K,0 6.0 g/kg) . AR 4EAR G A HLIE 19 57
A3 H Ok T Ak 2E AN B it i, BR b 3 MNPK
G4 9 1 = WA N P W 3 S = N i I ¢ 4 o I O 21

TR, £ 4 H e Oy Rt , JF 7R A AR K
B2 WIREK . ERTRAE4S AHHFEN,8 AT
AR, BORAE AT AR AE 1 8238 W, FLAx B AR A
KFETRAE 4 Ay 4G B, 10 A o T Aok, HAth it
()R PR o 52 i R 7K FH 45 Ak B bt A DL 3¢ 2

A 5T P rh £ R B 5 AN [A] it AE Ak 2 - A i JE
(CK) \HujififbIE (NPK) (BAjifi A7 HLAE (M) AR A AL
JCHLAE AL it (0. SMNPK ) F1 /5 & A AL JC AL AE B i
(MNPK) .
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Tab.2 Fertilization amount of different treatments in dryland and paddy field kg/hm’
24 Dryland Paddy field
e e 54 Dry e 7K H y
Treatment N P,05 K,0 N P, 0, K,0
Cow manure Cow manure
CK 0 0 0 0 0 0 0 0
NPK 0 330 165 165 0 165 83 83
M 30 555 330 159 733 61 100 165 80 337
0.5MNPK 15278 330 162 449 30 600 165 81 225
MNPK 30 555 660 324 898 61 100 330 162 449
1.3 WEIHRMAGE KRR 3 AN, BN LS RS

2017 4, 7 E R K FBWR J5 R4 T3R5,

A RBIHFZE (0 ~20 em) L3RG SRMER 1K
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R

e 1 F s KA [t AR Ab 3T, 5 He oK H
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398.17 ~883.33 mg/kg, FHLA[A] (CK,NPK M,
0.5MNPK \MNPK) &b # 2 [&] F1 7K H jifi A #LAE (M,
0.5MNPK MNPK) kb3 2 [8] ) SMBC & & /775 i
F2: 5% ,JKH CK A1 NPK 4b B i) SMBC & & 2 [] 22
SN, EAH AN, K H A SMBC & &
Ve TS, Horp, sk B CK . NPK ., M, 0. 5SMNPK |
MNPK #b P SMBC & AR UOE S 3.7 2.8 2.8,
3.4 2.50%,

FH K H CK B9 SMBC £ & 435l b 107.35
398.17 mg/kg, 5 CK #f I, jiti A HLAE (M, 0.5
MNPK MNPK) 4b 3 ) SMBC & &£, Hr,
FL 4 M .0. SMNPK  MNPK 4k 3 f#) SMBC % [ CK
AR E T 189% 109% 213% ;7K I M .0.5 MNPK |
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L3 hn 5 /> NPK A4b 35 1 7K A9 SMBC & & L
CKAar#EET 40% 6% ., FHi MNPK 4b # 42 5
SMBC & 5 AR Je i, /K M AR 342 5 SMBC &
M RCR B i

‘i* C b
PR
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b3 Treatment
RN 5 8 2 7% i — - MEH 0 7 b ] 2 5% % (P <0..05) , F Il
Different lowercase letters indicate significant differences among different treatments of same soil type( P <0.05) ,the same below
B1 KEAEERLESSM . KE SMBC & E8# M
Fig.1 Effects of different long-term fertilization treatments on content of SMBC in dryland and paddy field
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Hu oK HH ) SMBN 25 75 A [7) b 3 (7] 79 25 4k i A
[m], ¥4 LAjita A HLAE (M 0. SMNPK  MNPK) 4b 3 §2
i SMBN & it A RORBAF, o, DM A PR 42
BB B U, B K IOM g FE SMBN & B 4> 51
72.97 ,152.54 mg/kg, KA [R]HENE AL 2R, 54
JKH ) SMBN & f 2 W] B 7A 0 35 22 . B3 LK
M CK f SMBN & & 4351k 11.61 .54. 22 mg/kg, Jii

FHAEAE (NPK) &b 38 F0 it FH A ALAE (M, 0.5 MNPK
MNPK) &b 3 () SMBN & & 1 8 % & T CK, 5 i
NPK .M .0. 5SMNPK , MNPK 4t 3 () SMBN & 1 43 %1
2 CKM2.0.6.3.4.5.5.0f%,/kH NPK.M.0.5
MNPK MNPK 4b 3 i) SMBN & 4351 & CK % 1.3,
2.8.1.9.2.3 1%, DL EZERFN, KIMiEHAIE A
LI e fl SMBN & & 14 A0, {5 it FH Ak I 3 i) g
FEAN T, LAt A7 AL AE 3G AR S 4 o AE A [R] b 3R
SR, 5 Hb R K FH E] 9 SMBN & 22 Bl %k, K |
() SMBN & £ ¥ [b 5 i sy, Horp, 7Kl CK ONPK M,
0.5MNPK MNPK 4b# ) SMBN £ 5 4 U & 52 1



% 6

HHAF KBRS FE T AR LERED AL EH RO R 77

4.73.12.12.02.14%.

180.00
e [k
160.00}
60.00 Dryland  Paddy field
= 140.00}
o &
E. = 120,00
tﬂ}n; B 100.00
41 5
T 2 80.00f
a8
= 2 60.00 |
40.00 |
20.00 |
0

CK NPK

M 0.5MNPK MNPK

KEFE Treatment
B2 KESEEEALESSEM. KE SMBN &M%
Fig.2 Effects of different long-term fertilization treatments on content of SMBN in dryland and paddy field
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R 3 Frow , KA ()i AE Ab B R, 5 BB K H
) SOC [ TN & i 57 Fifi A HLAL i A 2 % 384 fin i 334 o
H¥LL MNPK 4b B 7 &, 540 /K I MNPK &b 2 (1)
SOC ZrHE4r5k 35.74 42.05 g/kg, S, 7k FH MNPK
RbER ) TN & 4543 50k 2. 83 .2. 98 g/kg; F i NPK
Qb BRI SOC TN & 8LF CK, HER AR E, F—
b PRZCAETR , A% SOC TN & & ¥ F /K |, 7K H
AU SOC Em b B 3.9%~17.7% .

S K H A qMB AH 53 14 F 0. 52% ~0.94%
1.87% ~2.49% , H.%3 %] L MNPK 0. SMNPK #b B f%
B, b NPK .M .0.5MNPK MNPK 4b B ) qMB {E
5 CK #i kb, /K H M 0. SMNPK Zb ) qMB {5 CK
AHE, P22 5 B 3, B NPK 50.5MNPK &b 3 2>
B \M 5 MNPK 4b 3 2> [8] ) qMB {f 2= 55 340K i 2
7K H ) CK \NPK \MNPK &b P 2 [5] () qMB {5 22 5% A~

W3, Kt AE 4 # T, 5 Hb F0 K H ) SMBN/TN
EAR At 35— 30, B DL M4 B g 5 (2 4t K Y
SMBN/TN {& 43 5 °H 2.75% .5.61% ) , HJ5 K Ik 2
0.5MNPK MNPK NPK #- ¥, CK ik, 5 NPK &b
) SMBN/TN {5 CK #H I, /K l NPK.0.5MN-
PK MNPK &b # 1y SMBN/TN {5 CK # [t , ¥ &
2 Hh M 0. SMNPK . MNPK 4b ¥y SMBN/TN
5 CK AL, 7K H M b ¥ ) SMBN/TN {5 CK #f
b, 22" 5%, 2 KHF SMBC/SMBN {4334
F4.27 ~9.26.5.79 ~7.37, A [A) &b ¥ %} SMBC/
SMBN 1B [ 5% M 5 A 4 7], {5 37 3= 30 Sy it IES Ak 34 it
SMBC/SMBN i FEAIG , H 357 L M &b 35 R A i B e K
Zi b, A 5 b R oK |, R I it T Ab 38 Y R 4R S
qMB {E Al SMBN/TN {& , 5 # . 7k H 5 qMB {H 5 51
P MNPK 0. SMNPK Ab 3 % 5 , 531 /K B ) SMBN/
TN EYI DL M 4b B &, 5, 7K B ) SMBC/
SMBN i ¥4 [R]jifis L 52 T~ R e e
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Tab.3 Proporty index of different long-term fertilization treatments on dryland and paddy field

TR b B SOC &/ (g/kg)

TN &/ (g/kg)

qMB/ % SMBN/TN/ % SMBC/SMBN

Soil type Treatment SOC content TN content
i CK 20.53 £1.37¢ 1.97 £0.11c 0.52 £0.03¢ 0.59 £0.05b 9.26 £0.34a
Dryland NPK 20.38 £0.98¢ 1.96 £0.17¢ 0.74 £0.03b 1.22 £0.30b 6.47 £0.26b
M 34.09 £1.98a 2.76 £0.13a 0.92 £0.05a 2.75 £0.66a 4.27 £0.19d
0.5MNPK 28.78 +1.41b 2.27 £0.12b 0.78 £0.04b 2.37 £0.60a 4.33 £0.17d
MNPK 35.74 £1.54a 2.83 £0.17a 0.94 £0.04a 2.17 £0.63a 5.78 £0.37¢
K H CK 21.32 £1.59¢ 2.01 £0.21¢ 1.87 £0.12¢ 2.71 £0.13b 7.37 £0.48a
Paddy field NPK 22.09 £2.36¢ 2.02 £0.13¢ 1.94 £0.21¢ 3.76 £0.83ab 5.83 £0.13¢
M 39.68 £1.59a 2.84 +0.08a 2.23 +£0.10b 5.61 £1.56a 5.79 £0.08¢
0.5MNPK 30.52 £1.02b 2.34 £0.12b 2.49 £0.07a 4.74 £1.38ab 6.44 £0.22b
MNPK 42.05 +0.63a 2.98 £0.05a 2.00 £0.03¢ 4.38 +1.16ab 6.77 £0.24b

T ARG TR R 7] — SRR ) Ab B ) 22 53 (2 35 (P < 0.05)

Note : Different lowercase letters indicate significant differences among different treatments of same soil type(P <0.05) ,
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SOC.TN i 5 CK A b ¥ 77 78 i 3% 22 5%, i fk e
(NPK) 4 # () SOC TN & g5 CK fH Ik 22 = A b
¥ ARWEIE R, S SOC TN £ 178 4k #a #1155k ik
a0 gkt 50 L NPK b 3 A, I I PR AT g
Jiti FH A6 8 25 B 8 bR A 5 BL T 1Y 43 fif, SOC (TN
L AV AR s 7K B SOC TN 5 178 ks 4 5 51 4R
IO VY I E R S e S

qMB i 32 57 + HE A BEAE 15 e | - 1 fb
P T 5 o, EC (B A, 3R B BE Bk R A A [ 1 SOC
22, SOC 1Y J 4% A e . SMBN/TN {f a
DA e B 2B W X - A AR R R s R A
WroE, B K B gMB {5 43 51 A T 0. 52% ~
0.94% 1.87% ~2.49% , i B 7K [ 9 A= 25 3 85 45 )
TR0 R4 . i K Y SMBN/TN {H
AT 0.59% ~2.75% 2. 71% ~5.61% , i3 7K
FH rf G2 ) 6 R R 2R T S i, SMBC/SMBN
{BL Y 722 A0 AT DL Sz e 38 A7 AR 1 S SRR A VR Y
P2 WRST R, A0 R L U Y SMBC/
SMBN fEAKY Hh 5:1.6:1.10: 11" A5 2% W50 %
], SMBC/SMBN {EEH# K 6. 7: 17457 REF5E
B sk H % SMBC/SMBN {H 4 % 4~ F 4. 27 ~
9.26.5.79 ~7.37, H¥ LI M Ab B A%, FH CK.
NPK M .0. 5SMNPK , MNPK % ¥ (#§ SMBC/SMBN {i

KUK M 9.26 .6.47 . 4.27 4.33 .5.78, Ui B 40 1 ik
LWE R N AR, KH CK NPK M,
0. SMNPK , MNPK 4t ¥ fy SMBC/SMBN 1 43 %1 K
7.37.5.83.5.79.6.44 6. 77, Ui I 4 B 27k H +
ey R A RE . K I 4 fE FE (IR SMBC/SMBN
B, M Ab 3R R S R, 3 02 Y A HILIE By it A48 e
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