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Dynamic characteristics of fertilized soil with wheat and
corn straws under decomposition conditions
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Abstract: Dingxi City Lee Town is a typical dry farming area in the Loess Plateau. In this area, agricultural pro-
duction usually uses a planting method, named whole film double furrow sowing. In this research, to investigate the dy-
namic characteristics of soil nutrients and soil microbial biomass during the process of decomposing wheat and corn straw
for 120 d, a pot cultivation method, simulating the actual planted production in this area, was employed by adding differ-
ent kinds of straws. The results showed that after 120 days of decomposition, the increasing rates of soil organic matter
and nitrogen with each treatment tended to increase in the early time, and then became decreased. The rates of soil phos-
phorus and potassium appeared an increase — decrease — increase — decrease trend. Fields with straw retun by adding de-
composition accelerators could improve the increasing rates of soil nutrients. The soil nutrients using different straws with
the decomposition accelerator F3 (including Bacillus, filamentous fungi, actinomycetes and yeasts with special features)
were higher than those with other treatments. The soil nutrients using different straw treatments with the same decomposi-
tion accelerator performance in an order of the following: WF1 > CF1, WF2=CF2, and WF3 < CF3. It was concluded
that among three different decomposition accelerators, F1 (obtained through multiple aerobic complex strains with a strong

ability to decompose cellulose, hemicelluloses, lignin and other organic ingredients of organic wastes) was the best in
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promoting the decomposition of wheat, and F2 (rich in microbial flora which contains straw decomposing ingredient such

as cellulose, hemicelluloses, lignin and other bio — organic substances) played a same role in promoting wheat and corn

straw decompositions .

Keywords: straw returning; wheat straw; corn straw; decomposed agent; soil nutrients; dynamic characteristics
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Table 1 Introduction of straw decomposition
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Table 2 Treatment description

1 Cod AbPH Treatments
A\ INEFEFF Wheat straw
wpr | MERSE A BLAE SRR (1)
Wheat straw adding Organic waste fermentation bacteria
WE INEFERE + AP FE R (F2)
Wheat straw adding Microbial agents
WF3 INEERERT + Wl A7 LE W) A (F3)
Wheat straw adding “Manyuanchun” bio-fermentation
C FEAFEFF Comn straw
CF1 FRFEFT + ADUEY A mE sl (F1)
Corn straw adding organic waste fermentation bacteria
- FORFERT + WULEVEFT I (F2)
Corn straw adding microbial agents
. FORFERT + “Wlibel 37" A= ) K ) (F3)

Corn straw adding “Manyuanchun” bio-fermentation

TIEHAY R AT ERAATEERRE
I E . FIERUE YRR BC(mg-kg™!) = EC/
0.38; T34 YA BN(mg-kg™!) = EN/0.45, H:
H10.38 Fl 0.45 43 A - HE R A: W i d ARG &R

0.018 [ (@)

'd‘)

Soil organic matter increasing rate

B LT N 2 (g - kg

0 20 40 60 80 100 120

HUFE I ) Sampling time/d

WA LB AN A R S I 250
2 B
2.1 TEFNRESEDITE

A PR IR KO — A Y
bio Bl AR AN, N2 | KRS FEA5 b # 4
BAAPUTHG INER S NG, g0t 120 d J5, &AL
H A A AL N FE M 0.010 ~ 0.017 g-kg™' -
d"UFREF 0.001 ~0.004 g+ kg™ +d (WK 1), H
TSR AR H (T AT HET7 A 20 H)
I HUTR s R e, 2 5 R R TR, R
IKGPZE B HEN, EA HILTTHG s 3R T
Ho FESS 2 WRECEERS (8 A 9 H) R, 25—
BA ) N EALRFEAAS . & S5 — WHURER (10 A
28 H)H TR TR, e Wid v, £
PUBTHG INE PR e . RS AR AR S RS AT L 3%
Hefi 5, 7EIE LA PRR A T, S i A )
PR T, 38 38 BILST . T T At 791 1 Ak
5550 FRAL BRAE A I i A R vh 25 S I B, Wi 3
AT IR B KT 5 &, /NERFF B R T
FORFEFPALIR, = FhREFFIE i A AL B S , S0t —BX
BT (R 15 5% R AT 0 Wi el 5 A 4 K I 9 (13) 4
FRBE N - HEA HU A RO BT

0.018 (b)

. d")

Soil organic matter increasing rate
(=)
(=1
(=1
Rel

e
)
O

0.003 F

e A LT o (g - kg

0 1 1 1 1 1 J
0 20 40 60 80 100 120

HUPEIN ) Sampling time/d

1 RBEFHETNE(a) EXRFEF(b)ERLFEAVNREETMAINE

Fig.1 Dynamic changes of soil organic matters at different sampling time with different treatments

2.2 TERESEIST

2.2.1 IEBBELSETEAEAL RZREYH
BRZE, MR EMARE RN EZRE, +
Heng g A AL A R 7 RIS R ARRGE Y
5% - HEARK IR AR A W3 3 i R i & A AR A, 5
ERERBUE R R R LN R ), XHE SRR A
PHGAC X E R, & 2a AT, BEE RS e I ] (1
T, ZNZEREFT 45 Kb 3 - 9 A S 7 i B R Ry R
Bk S G A I G TR e ks . 7RG

H1(20 d) , £ K03 A S mAR 22 LI naE R b, 7
20 ~ 40 d JEfRH B, FEREE SR RS e, R R
RN, EHOK SR, SRR A A R
HOR IR, AR JFR 1 3.70% ~ 10.31% ,40 d
Je IR A S R IR A TP G FORR
FE45 A0 3 - MR A 2R & 3 R S /N RS AT A A
BEAT TSR], 2230 63 A ) 308 0 At R ok
Je S /INIEEEDSIN 24 R AE 120 d B, BT
AT R, A G i R R R (I



552 7

A5 AR ARAIE /N FORFEAT i H 357 73 A AR5 155

2b) o JEfERIEA TS sy S £ R
BIME YT I GrRAS XTI, I — N3 1 114
IR, R, AbEE C O i AR Ak AN R T
TG fige R ) Ak FEL 7 S St A0 O SRk A 2R 4G o e
R TG HALEFFAAE , B E 120 d, 1 )5 5 W £

025 A (a)

. d“)

Soil alkali hydrolyzable nitrogen
increasing rate

- B G 0 T 26/ (mg - kg

0 20 40 60 80 100 120
HY A I 8] Sampling time/d

Shy - SR A L RGN R TS R A, 60 ~
80 d BN R EL B /NFHIE . LA EA 12041
[ AR NG | EORFE AT A A B A e R
B R AR AT L, RS AL K /N R FE Ak
FR VS IR TS At 790 A FR R % B AR

05

(b)

. d“)

Soil alkali hydrolyzable nitrogen
increasing rate

e A S8 N %/ (mg - kg

1 1 1 1 1
0 20 40 60 80 100 120
HYFER 1) Sampling time/d

2 REBFHTNE() . ERBEFO)ERIEEBESETUDT

Fig.2  Dynamic changes of soil alkali hydrolyzable nitrogen at different sampling time with different treatments
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Fig.3  Dynamic changes of soil total nitrogen at different sampling time with different treatments
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Fig.4 Dynamic changes of soil available phosphorus at different sampling time with different treatments
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Fig.5 Dynamic changes of soil total phosphorus at different sampling time with different treatments
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Fig.6  Dynamic changes of soil available potassium at different sampling time with different treatments
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Fig.7 Dynamic changes of soil total potassium at different sampling time with different treatments
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