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Purple Soil Dry Slope Land ) g7 4 )&l y & -
DENG Hua' GAO Mmg ; “LONG Yi*, LAI Jia- xm = WA{& Ymg yan , WANG Zi-fang' " / = &

(1. College ‘of Resources ‘and Environment, Southwest Umverslly, Chongqmg 400715 China; 2. Insutule (f Mountaln Hazhrds and Environment, Chinese_ Academy” of
Sciences, Chengdu 610041 Chma) J-' ‘ :
Abstragt: Thé aim of the stud\ was to, understand the|impact of bidchar and straw,feturnon soil aggregates’ and organlc carbon for sail improvement of the newly cultivated

- -~

purple soil drv slope laind in/the Three Gorges Reservoir area, In this-study-a ﬁeld.f[‘é'sl was used to set five treatment pairs with regards to soil aggregate composition and
organi¢ carhondistribution ; no fertilization ( CK) , conventlonal fertilizatiori€ NPK) optimized fertilization( GNPK) , chemical fertilizer reduction combined with straw(RSD) ,
and chemigal fertilizer reduction combined with biochar(BC). The resulis showed that fertilization can improve the level of soil fertility, especially with the RSD and BC
treatments.” The soil aggregates of each fertilization treatment were <0.25 mm in size. Compared with the CK, each treatment significantly increased the aggregate content of
0.5-5 mm particles, and the values of MWD, GMD, and R, ,5. Further, the treatments significantly reduced the value of D and PAD,, ,5 (P <0.05), and each fertilization
treatment significantly increased the soil organic carbon content, of which BC(6.73 g+kg ™" )and RSD(5.45 g+kg ™' ) were significantly better than NPK(5. 05 g-kg ™" )and
GNPK(3.63 g-kg™"). The <0.25 mm aggregates had the highest contribution rate of organic carbon (34.92%-59.49% ), while the >5 mm aggregates had the lowest
contribution rate of organic carbon(1.55%-6.01% ). The BC treatment significantly increased the organic carbon contribution rate of 5-2 mm and 2-1 mm agglomerates( P <
0.05), while the contribution rate of NPK, RSD, and GNPK was the most significant for 0.5-0.25 mm(P <0.05). Each fertilization treatment increased the yield of
rapeseed and corn, with large inter-annual differences, but the overall difference between treatments was not significant. The stability of soil aggregates and crop yields showed
an upward trend with the increase of soil organic carbon. Biochar and straw returning to the field may promote the formation of large and medium aggregates in soil, effectively
improve the stability of aggregates, increase organic carbon content, and promote crop yields. It is therefore an effective measure to improve the soil structure of purple soil and
improve soil quality.

Key words: soil aggregate; biochar; straw; purple soil; dry slope
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Table 1 Fertilization amount of each treatment and crop field management
AR RN K JEA kg hm 2 Tk H 31 ek H
b H
e A m N PO, K0 g /eI CEA-H)  (%E-A-H)
CK — — — — —
NPK — 150 90 90 15 2017-10-23 2018-04-29
= GNPK — 120 75 75 15 WAL 4y LR 2018-10-15 2019-04-30
RSD 4.5 (F5FF) 102 63.75 63.75 15 (70% ) FEEAE (30% ) 2019-11-01 2020-04-27
BC 10(EH5%) 102 63.75 63.75 15 PR, W . #1, o
JIE A 3 R — Wk i
€K - - - - - Fs ERFR B A
NPK — 300 150 135 — NEAE N BB BT 2018-04-13 2018-07-20
EX  GNPK — 270 120 105 — A 2019-04-10 2019-08-02
RSD — 229.5 102 89.25 — 2020-04-09  2020-07-26
BC — 229.5 102 89.25 —
1.4 THREH Ao, x, E AR AR A 5T &R A

+HEFEN T 2020 4E 8 A 2 H B kI R
2 DX A2 B IO EEFE 45 /NX 0 ~ 20 em &
JEBEATHCRE , R RETE R B A AR R | BB R A
ﬁﬁﬁﬁﬁ@J&@ﬁ%mﬁii%Jﬂfﬁﬁ
1748 b5l & .

iizaﬁﬁzleiﬂc E’J{ﬂﬂmi%?‘%ﬂﬁiﬁﬁpsl
EPE’J%FFJJ’J“/ZE " pH R FIHEES ) %%U E;%T
pH &, 7J<,il:[cj~31 5:1; iiggiﬂv IT)EIP&,
mmﬁﬁl%ﬁﬁnﬂﬁ% il%ﬁimﬁﬁﬁ?—%m%fﬁ/ﬁ
AT Tﬂ%/{; rEis >5.5~2 . 2~10 1 ~0.500.5

~0.25 #1.<0. 25 mm FEYL I AR A ﬁc%ﬁ.ﬁiﬂ?‘ &

Ak B e SEH SR A5 o e R L SR S T
HAMRIZE 2%, 25 3120 A %Ak B - 398 1A B A A
IO , LG R AR T AR 2% 5 KR
AR B G HRERF S i 0. 25 mm (T, FEIR T
TRAF, R FH T 55 TR A VR B &1 AR 0 45 20 A
RARF HLIK.
1.5 PFriElR

e R IR E MR P R AR (MWD) |
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(PAD0,25>?EI1:/]‘J£F4T:]:# Tl*%j itﬂﬂT

MWD = Z&iWi (1)
GMD = exp( i Wilnxi) (2)

}wx<0.25
Ro.zs =1 _M—T (3)

M<x‘ x. 3-D
-2 @

X

max

ROCF 4 ARBOZRAR B R AR {E, > 5-mm HL6
mm 1 <0. 25 mm B 0.'125 mm; W, k5590 A1 5
1) JoT £ 5 Mx<0 SRRAE <0.25 mm .%ﬁ:ﬂ/}ﬁ%i,
My R B R 5 ), jjfitl%zWFﬁﬂ’Eﬁ
PAD, . = (W, = W.) /W, x 100% -~ (5)
s, W, R >0.25 i i 78 P P 3 o
B, W, jj*“ﬁé >0.25 mim MK él%ﬁiﬁ%i 2
/\ﬁ
%ﬁﬁlﬁﬁ%’%ﬁiﬁmfﬁﬂﬁ Tk AR Jcian
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TR BUARAT WL A Ik 0 P S e
+ 48 S LK i
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Bl 2 T Excel 2016 ¥EAT 40351158, R H
SPSS 21. 0 #1777 2250 HT Al Pearson AH 5434, H:
rh b B[R] 22 572K ] Duncan 22 8 H0#0: 5 SR Origin
9.0 17 EIFEL .

2 HREH

2.1 AEWBRIRE AT I bR A5

2% 2 W AR [R Ah B ] 3 A R B R IR
BC > RSD > GNPK > NPK > CK( P <0.05) , H:H BC
A FRA EIGIE 3k 71.01% 5 5 CK AR LG, 4 it B Ak
PR R B 2 RGBS i S Ak 3 ) 2 S AN I
= WA BARFRF A . RSD > BC > GNPK > NPK >
CK,H:rp RSD Ah P i 3 w5 F HoAth kb 3 (27. 23% ~
139.50% ) ;5 CK #H Lt , £ it AT Ak P 78 A B 2
Ao EYBEWM(P <0.05), Hd NPK, BC Hil
RSD A FEAS A A & it i 2 5 T GNPK 1 CK b3,
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®2 AEMEELLEN TIE pH FFSSEBHHM
Table 2 Effects of different fertilization treatments on soil pH and nutrient content
e /i\{f?(_l é@é_] E?A’Z@»ﬁi Fﬁﬁfﬁ_] ‘fﬁ{‘f&_l oH
/g kg /g-kg /mg-kg /mg-kg /mg-kg

CK 0.42 +0.01d 0.21 +£0.01b 3.10 +£0.01d 1.97 £0. 58¢ 2.67 +£0.22d 8.63 0. 06a
NPK 0.53 +0.01c 0.29 +0.0la 4.43 +£0.20c¢ 6.25+0.07a 3.49 +0. 11c¢ 8.58 +0. 17a
GNPK 0.53 +0.01c 0.29 +0.0la 4.53 +0.29¢ 3.57 0. 12b 3.13 +0.07c 8.79 £0. 08a
RSD 0.56 £0.01b 0.29 +0.0la 7.33 £0.04a 5.57 £0. 26a 4.41 £0.20b 8.68 +0. 06a

BC 0.72 +0.01a 0.29 +0.0la 5.76 £0.57b 6.19 +0.21a 4.93 £0. 18a 8.70 £0.07a

1) BRSNS + il 22 , RS NG FRERR A FAL B2 [ 78 P <0. 05 /K225 B35

2.2 LEW IR SRR I - P SR AR L il ) S
WK 2 fios &AL FEAR Il <0.25 mm,
B CK JCUR Pt 340k 40 R 45 Sk g A1, Ho Al Ak Bk
PRI R 5 ~2 mm,%\%*ﬁéﬁﬂjﬂf] >5 mm. 5 CK
AEFAH I, NPK . GNPK | RSD il BC AbBREAFEMEHE 5
~2.2~1,1~0.5H10.5~0.25 mm Hi &% R
R, Hr R T 5 ~2, 2 ~1 Al 1 ~0.5 mm i
LRI 5 (P <0.05) ; NPK, GNPK , RSD Al

(P <0.05). 5 GNPK 4ZbFEAH FL , RSD Al BC Ab#{i¢
BET >S5 mm A5 ~2 mm B4 R A A, B
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Fig. 2 Percentages of different size soil aggregates under different fertilization treatments
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Table 3 Stability of soil water-stable aggregates under different fertilization treatments

B MWD,/ mm GMD/mm Ry 55/ % D PAD, »s
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BC 1.67 £0.07a 0. 65 +0. 06a 65.94 £1.0la 2.71 £0.11b 23.22 +0. 55b
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Fig. 3 Soil total organic carbon under different fertilization treatments
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Fig. 4 Organic carbon and contribution rate of soil aggregates under different fertilization treatments
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Fig. 5 Annual crop yield under different fertilization treatments
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