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Effects of Rice Straw Pretreatment and Returning on
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Abstract: The pretreatment (PT) of straw can accelerate the decomposition of the straw. In order to explore
the influence of straw returning to the field after different pretreatment on soil nutrients leaching and the
amount of COD, the straw was pretreated with white rot fungus, ball mushroom and urea, respectively. The
amount of nitrogen, phosphorus and COD leaching out of the soil after straw returning to the field with
applying organic fertilizer were studied by the method of indoor artificial soil column simulation. The struc-
ture and composition of straw before and after pretreatment were analyzed by scanning electron microscopy
(SEM), Fourier infrared spectrum (FTIR), X-ray polycrystal line diffraction (XRD). And the best pretreat-
ment method was determined by comparing the changes of total nitrogen, nitrate nitrogen, ammonium nitro-
gen, phosphorus, soluble phosphorus and COD of different treatments during the leaching process. The
results showed that different methods of straw pretreatment made the straw surface structure changed in
different degrees, the intermolecular hydrogen bond aggregation force was weakened, and some carbohy-
drates were decomposed. Compared with the blank control group (CK), the application of organic fertilizer

significantly increased the content of nutrients and COD in the doused solution (»<C0.05). In the treatments
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of involving organic fertilizer, compared with SF1(just organic fertilizer) , the leaching amount of total nitro-
gen in SF2 (pretreated by white-rot fungi and returning, fertilization), SF3 (pretreated by urea and retur-
ning, fertilization), SF4 (no pretreatment, returning, fertilization) and SF5 (pretreated by ball cap mush-
room, and returning fertilization) decreased by 16.61%, 20.42%, 13.84% and 33.22% ., respectively, and
the leaching amount of NH, ™ —N decreased by 4.90%, 22.77%, 18.3% and 38.39% , respectively. Among
them, the effect of white-rot fungi on the cumulative leaching loss of total nitrogen and ammonium nitrogen
was more significant (»p<C0.05). There was no significant difference in the leaching loss of NO,~ —N, total
phosphorus and dissolved phosphorus among different treatments. Until the end of leaching, the cumulative
leaching loss of COD followed the order of SF1>SF4>SF3>SF2> SF5>CK. The cumulative leaching loss
of COD in SF5 was lower than that in other treatments, which indicated that the straw returning pretreated
by the ball cap mushroom could effectively reduce the cumulative leaching loss of COD. In general, the straw

pretreated by ball cap mushroom and returning had a positive effect on reducing the leaching loss of soil

nitrogen and COD content in the leaching solution.
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5V B AR AT B R SR AR, 4% b PR R Y
R*>0.8, UL IR BRI BT ISR B 47 R T K p <<
0.05, M COD, TN ki ik B2 1 5 il WA 7 —

SE R AR 5, AR RRS AR 5 R . TN F COD Ay ik
Vo T S A B B AR DG B T KBk 35 4
b BRAF A UK PRBOBE R, HL At 25 Ab B Y TN RITBR I IR
AR A = U RY U5 B B O OB B, Kk 5
i RV T TN MR B AE A W 30 T Rk, =2 5 350 3
Uk B I R TR e L LA AR B A TN k3 78 I i 1 7
H IR R R B A 8, X 5 SO R AR — B
W COD e BE A8 38 AN bk i 2 72 b 2 3R AR 1Y
BHEGER T CK A SF1 ACFE, HoAl kb ¥y COD ¥ JiE
FEWBE RIS B T, 2 )5 218 T R, BB
FEHIINA AR TE WA 1 B T COD Btk ih 22
J& T DA 80k 28 COD 9k o i JH: LR BK 35 2% 19 4b
AR e .

x4 AEAKXET IN.COD 5B ABzEMMELR

TN COD
fib 7 - - .

WA R R? T WA R? T
CK y=—0.0052"+0.08722—0.0522x+1.556  0.969  0.002 y=0.3042%—4.200x +14.753 0.998 0
SF1 y=0.0062"—0.07522+0.064x +2.406 0.978  0.001 y=—0.1142%—0.5092 +19.00 0.975 0
SF2 y=0.0162"—0.21722+0.613x +1.626 0.927  0.010 y=—0.15422+0.082x +16.312 0.928 0
SF3 y=0.0172"—0.24222+0.776x +1.323 0.882  0.025 y=0.1142"—1.8712%+7.8792 +6.591 0.926  0.010
SF4 y=0.0142"—1.770x*+0.433z +1.863 0.992 0 y=—0.2462>+0.950z +15.680 0.926  0.001
SF5 y=0.0282%—0.4182 +2.368 0.977 0 y=0.0452"—0.76222+3.0432x +8.893 0.835  0.048
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(1) 3 FA R A8 Ft A BT R R A2 T 4 A 24 A7 AN ]
FRPEREIR KB 5 5 LA B AT DAGRAIERS AR AR BT 3R 5K Ak
BYIRIEERE AR TR R L W LB EE #  JF H.
HORFEFF 25 F BRI 5 T HoAt 2 Ffish B

(2) Bk W R R R B R L COD e il
& IRV B AT 18 L AN [ R Y AT

(D TE T i A7 HLAE Z& 1 F o AH LE T SF1 COR it 7%
FEL AT ALIE) L oAl 4 RS ARk 7 00 8 rh AR
F8 9 1 B XA — i B B AR A T, G T Rk i 2l T B
AT IR X AR B RSO B W (p <
0.05) i 8 33.22 %6 ; HoAly 4 Fh 5 #F38 H 5 XX + 35
Hh R S R R R ARAOCR AN 3

(DO TERC A FLIE 26 4 T o 4 Fh RS FF 38 H J7 2%
LI R COD B & A — % B FEARE AL
RBR 3 4 T Ak BERS FF IR B X COD i i3 B AR AL
edrc i (p<<0.05).,
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