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Effects of the combined amendment of wheat and huai bean straws on soil organic carbon sequestration

ZHU Wen-ling, LI Xiu—shuang, TIAN Xiao—hong", CHEN Juan, WANG Song

(College of Natural Resources and Environment, Northwest A&F University, Key Laboratory of Plant Nutrition and the Agri—environment in
Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: In order to investigate the effects of incorporation both wheat and leguminous straws on soil organic carbon (SOC) sequestration
in dark loessial soils, incubation experiments were conducted in which the 8"C technique combined with the double exponential model was
applied, and the C4 soil which had been used for years of maize cultivation was selected. There were four treatments : addition of no straw
(CK), addition of wheat straw (W), addition of huai bean straw (L), addition of both wheat straw and huai bean straw (W+L), and each
treatment had 6 replications. The results indicated that the cumulative CO, emissions of the soil and the SOC were significantly increased by
W+L, L, and W treatments by 5.63, 2.90, 2.60 folds and 22.3%, 10.7%, 12.5%, respectively, relative to the CK. The W+L treatment mark-
edly increased the microbial biomass carbon (MBC) content and microbial entropy (gus) by 39.5% and 15.6%, respectively, compared to
CK. According to the results of the double exponential model, the addition of crop straws increased the recalcitrant organic carbon pool (C)
and its proportion to the total organic carbon (C,/SOC) under W+L, L, and W treatments by 2.82, 0.756, 1.98 folds and 2.27, 0.569, 1.64

folds, respectively, compared to CK. In addition, compared with W, the W +L treatment could significantly increase the cumulative CO»
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emissions of the soil, G, C:/SOC, MBC content, and gus, the increments being 84.4%, 28.1%, 23.9%, 25.3% and 14.5%, respectively. At

the same time, W+L markedly increased the exogenous newly—formed carbon from crop straws ( C,.,) and its proportion to the total organic

carbon (f), and the increases were 86.5 % and 79.8 %, respectively. Additive effects were observed in the soil accumulation mineraliza-

tion, SOC, and MBN. In conclusion, although the mixed addition of cereal and leguminous straws facilitate the rate and amount of SOC min-

eralization, larger amounts of C... are produced by this method compared to mineralization, and the stability of the SOC pool is also in-

creased, which therefore promotes SOC sequestration. The "additive effects" of the two straws play an important role in SOC sequestration.

Keywords: huai bean straw; wheat straw; double exponential model; 8”C technology; soil carbon distribution; soil organic carbon sequestra-

tion

A HURR 2 b AL T K B E B AR A, A Y
SR i 5 Rl A 7 AT R SR L 770 22 il
i 28 SRR 1 R UL A BT B A AR S
B AEYIRE AT AR A5 R GE v A Bl
0 H ORI 2 — , Hd Tt 23 e 11 - 34 Pl
A DT At 3 - e 191 455 fo B4 ELA 80 Jr P
ARSI AN R 3 PR e A A 3 Y
i YR/ T AP S B3 A 22 S, C/NAR ) SRR AT, it
A IR o R, RERG 1L 2k TR AL L AR
L HERAE My 5 T C/N R AR AL RS AT, A 2
JR o g8 H S S R B RS I, BFSE
ANTRIE SRS A3 TH R 0ok A BB e 16 -5 [T 7R AL
TAC R AV AEAT AR B, 48 2% L RE HEATLER T
FHA EERIE T E L.

THAC I DO B e 2 o U 2 AR AL X
FORAVNE LI B FEEREARY) B4k th T2
PRAR 3t 3 B HE L 32 DXORR FH 8 2838k B 1 -3 A g
e ARG 25 Rl A/N A WO IS DR B A2 3, T AR IR
W PSR P S RLERNE , T W T i R R
AN T bG8 /0N 6 iR 2T 5 2 T — S R
e, /NAEREAT A LR SR HE R A 25 LATR & W L XL ]
I FH it , 3% R DR BT AR ™ Pl i R AT SR AR T
oA 2T . HAT, ©A R A E SIS R
B, ARARHE IR AT b B i 1 L3 LR K 35 1 e
oo YA BT A R R AR E S ™, i HLRE
0 SR A M ER A AT A AL A B SRR
A1 SRMEYIER AR I BR T RESR i A LA & i
AN R E R R kS A R, e A
PERE™, A BB J7 o H. Cong 555l 2 K FH N2 7Y
B3R i e , R ARARHEDI MR LERARHEY) H
YRR AT LA DL AR | (H X TR
B ) I A A 26 5T B8 A ALK [ 45 BIL 1) - AT ok —
AU o R R HGERR, P AR LHR S Y
T A B, 8 i ol e v ol 7R S 0 BN B A

TE AR LE T8 —BRAK TR A 20 43 rh sk A 2 [1] (4 AH B AR
FH 22 7 MR 1A gk LA R b ST DILRR A A i Rl
P, AR E A KRR TR SRR854
AT LRI ] 455 5 81571101 (L PO ol B A T Tt ) 1 3 1] e
HLBE R A8, HRZ ARG A WL 2 R I T 4h
VEAEIBRAR B0 AT LR N 338 I A LA X 43 TR

It UL, ARG 45 6 F SR 87C AR DL R BUFE B
T, R 2 AU 37 5 ik 2R T U AT
AL (D RFERA RS BB FFL A FIRAS B AT 5
TRESTIN 6 A SAT LAR [T 5505 v A7 o] 2253 5 (2) PR ARG
TR A BORABLRE FFE TS0, SMISAS AT i e 1 58
AL A T B AR TR . ASESE LU O SR
B ARAR BT HE It 1 - 35 [ fe L BLATE 5 488 (3t O AR
Lo

1 MEITTE

L1 it

i g S YT B g BT 2 B
2016 4R A KA A= 25 2R 52 [ 5 7 SRS 0L A
FE KM E AR A A SR E A R OERE AT =R L 1%
IR HA 13 4F KR 2 o sl - i A L
PR TN A LR A4 /S 3 0 11.39 g- kg Hl
1.07 g~ kg™, A3 A5CHH 1 3 SR 7 1735 4 18.40 mg -
kg™ F163.79 mg- kg™, AR % 14 152.30 mg - kg,
pH Jy8.41, 13 8 C{H H-1.652%.

PO A A R A RETT A KR ERA, N
(Triticum aestivum L.)FEFFT 2016 4F 6 A /N2 i ki 5
Bt HLAh B , B 5 (Glycine ussuriensis Regel et Maack )
FEFF T 2016 4 9 JT FELR NE B AR TS 7 2 AR A
AL R 1, A F5FF T 60 CAAF P RET 2=
fE SR, Ry Pt 2 mm G 45, BEAPE LR 1.

1.2 it

R 4 AR FE: ()X B OB IS #F, CKD

()W IM/NAZREFF (B N 12 g-kg' 1, W) 5 (3) I



1954 CREIN R Y E£37EEH
R RMBEFOERER
Table 1 Basic physico—chemical properties and 87C value of straws
RIS 2R AL 3CAH

ﬁ:fﬂ:fﬁﬂ Straw types

Soil organic carbon content/g-kg™ Total nitrogen/g- kg™ C/N 3"C value/%
INZEFEFF Wheat straw 419.10 3.58 117.07 -2.675
G A5 FF Huai bean straw 443.00 13.67 34.24 -2.609
INEFK T4 Wheat combined with huai bean straw 432.06 9.96 43.38 -2.628
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Table 2 Effects of different treatments on soil microbial biomass

carbon, nitrogen and microbial entropy(mean + SD)

fb TR ) ik AR A AP
Treatment Microbial biomass Microbial biomass Microbial
reatmen carbon/mg-kg™  nitrogen/mg kg™ entropy/%
CK 123.7+2.36b 5.04+0.086¢ 1.09+0.047b
W 137.7+£1.92h 7.83+0.250b 1.10+0.043b
L 138.3+5.64b 7.76+0.328b 1.15+0.023b
W+L 172.6+2.55a 10.7£0.391a 1.26+0.094a

T AN FNE FREFR R AR H ) 22 55 25 (P<0.05) . R 1A,
Note: Different letters meant significant difference at 0.05 level. The

same below.

CO-C BB /mg - kg T 1
CO,-C cumulative mineralization

0 10 20 30 40 50 60 70 80 90
B 3205} ] Incubation time/d

@ W+L

CK:ATNFEFE s W B/ NZZEREFE s L USRS REFE s WL /INE FIRK SRS FFLL AU AP Y IR 22 L S RS FF 25 b 2] 59% /K119 LSD i
CK: no straw; W: wheat straw addition; L: huai bean straw addition; W+L: combined application of wheat and huai bean straws. The bars represented

LSD value(5%) between all straw corporation treatments in the figure

| HEHBEHBEEP CO-CERMERMERBRE

Figure 1 CO,~C emission rate and cumulative efflux from straw decomposition under different treatments
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Table 4 Kinetic parameters for the soil organic C mineralization

AEL CHC G Co/ ¢/
Treatment g-kg' g-kg' g-kg’ SOC)/%

CK 1.41 0.18 1.23 109  0.211 0.010 0.999
W 4.39 0.72 3.67 28.8  0.202 0.016  1.000
L 4.27 2.11 2.16 17.1 0.211  0.017  0.999
W+L 6.95 2.24 4.70 357 0.193 0.017  1.000

kl k2 Rz

MR ML L3045 (R>0.999)

A B2 R, OB AEH LR (C+C) 35
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ST AL E (SOC) Y 1.619%~16.3% , F5 FF 7% i 4k B3
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Table 3 The litter mixing effect of combined amendment treatments on CO, cumulative mineralization, soil organic carbon content, soil

microbial biomass carbon and nitrogen

5iH CO, R b A B IR W Rk A i A
It\ Cumulative CO,—C efflux/ Soil organic carbon content/ Soil microbial biomass Soil microbial biomass
em g kg carbon/mg kg™ nitrogen/mg - kg™
T{E Expected value 4.91+0.035 2.53+0.27 31.1+4.81 5.50+0.49
SZMME Observed value 5.05+0.040™ 2.44+0.32"™ 49.0+2.85" 5.65+0.41"

T - R PR 8D s NS 00 R o 305 PRI ELS SE I (2 1] 76 5% /K b 28 53 A B8 R 22 el B

Note: Date was shown with mean = SD. NS and ** represents no significant difference and significant between expected and observed value at 5% levels

after the ¢ test.
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Table 5 The effects of different treatments on extraneous new carbon
Qb PR Treatment  §"CAE 8"C value/% Cualg kg f1% Ca/g kg (1-H)1% Couivelg kg™
CK -1.645 11.2+0.101¢ 0 0 100 11.3
W -1.753 12.6+0.067h 9.90 1.26 90.1 11.4
L -1.761 12.4+0.141b 114 1.44 88.6 11.2
W+L -1.826 13.7+£0.376a 17.8 2.35 82.2 10.9
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