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Effects of Different Carbonaceous Conditioners on Water
Retention Capacity of Purple Soil
CHAI Guanqun', ZHAO Yanan', HUANG Xingcheng', ZHANG Yueqiang'?, SHI Xiaojun'?
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Ministry of Agriculture, The National Monitoring Base for Purple Soil Fertility and Fertilizer E f ficiency, Chongqging 400716)
Abstract: To investigate the effect of soil ameliorants on the composition and stability of soil aggregate and
moisture storage capacity of slope cropland in purple hilly area, two-year filed experiment was conducted by
employing five kinds of soil ameliorants including straw, organic fertilizer, biochar, carbonaceous ameliorant
I and [I. The results showed that all these five carbonaceous ameliorants were also observed to have the abil-
ity on enhancing the sequestration and storage of soil for precipitation, which could further markedly increase
the saturated soil moisture content and maximum effective water and flood detention storage and decrease the
water content of wilting point. The effect of these five soil ameliorants on the maximum effective capacity
followed the trend: Carbonaceous ameliorant [[ > carbonaceous ameliorant 1>>biochar > manure > straw >
CK. The soil bulk density and soil porosity also received valid improvement after applying these ameliorants
(besides straw), which significantly decreased and increased, respectively. In addition, the mechanical
stability and the water stable aggregate content of soil with particle size 0. 25 mm significantly increased
after soil ameliorants applied, while the micro-aggregate (<{0. 25 mm) content decreased, suggested that the
soil ameliorant could promote the conversion of small aggregate to large aggregate with the best promotion
observed for >>5 mm particle (increased 14.5% to 60. 7% compared with the contrast). Employing these soil
ameliorants had obvious effect (followed the trend: carbonaceous ameliorant I=zcarbonaceous ameliorant [|
>biochar>>organic fertilizer >straw>CK) on increasing the average weight diameter and stability index of

aggregate. Correlative analysis showed that there was a positive correlation between total storage capacity,
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active storage capacity, flood detention storage capacity and total soil porosity, capillary porosity, content of

large aggregate, and there was negative correlation with non-capillary porosity and content of small aggre-

gate. Therefore, there was close relation between soil moisture preservation and soil porosity. Applying soil

carbonaceous ameliorant was an important measure to improve the structure of purple soil and increase the

ability of moisture holding and anti-erosion of purple sloping cropland by promoting the conversion of small

aggregate to large one, decreasing the soil bulk density, increasing the soil porosity and enlarging the soil

moisture holding and the soil effective water storage, which prevented sloping land from the damage of local

seasonal drought. Moreover, the limiting factor of low soil moisture preservation in slope cropland of purple

hilly area might be low organic matter content.

Keywords: purple soil; slope cropland; soil conditioners; soil moisture storage; soil porosity; soil aggregate
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Gk 3 kite B fLBRRE fLBR R K EE KPS KPS
>5 mm 0.903" 0.922" " —0.935" " —0.921 % x 0.908" 0.875" 0.969" " —0.942" "
5~2 mm 0.757 0.733 —0.662 —0.738 0.661 0. 688 0.563 —0.63
2~1 mm —0.063 —0.099 0.169 0.116 —0.073 0. 005 —0.307 0.196
WL Ae & o 1~0.5 mm —0.279 —0. 346 0.474 0.315 —0.376 —0.303 —0. 596 0.507
[ZiR:-ZEN 0.5~0.25mm —0.932"" —0.932"" 0.907" 0.917" —0.845" —0.849" —0.838" 0.901"
<0. 25 mm —0.972" " —0.951"" 0.883" 0.963"*  —0.935"" —0.953"" —0.829" 0.864"
>5 mm 0.925"" 0.929" " —0.912" —0.943" " 0.883" 0.856" 0.932" " —0.913"
5~2 mm 0.843" 0. 808 —0.715 —0.819" 0.798 0. 840" 0.619 —0.685
2~1 mm 0.906" 0. 866" —0.761 —0.900" 0.853" 0.879" 0.706 —0.734
KM 1~0.5 mm 0.952" " 0.943" " —0. 900" —0.966" " 0.895" 0.879" 0.903" —0.893"
LIk 2N 0.5~0.25 mm —0.59%4 —0.603 0. 605 0.567 —0. 448 —0.452 —0.506 0.610
<0. 25 mm —0.982"" —0.968"" 0.911" 0.989"*  —0.939"" —0.936"" —0.895" 0.899"
3 B K IYBIFTE MG AT BLIE 4 o 07 52 3 4675 K oo DU

3.1 REHRFINEE T ERRKEE DM

ST K 7 9 R0 B B 4 RE )R] DL e S e UK
Oy PRV B e T R B B R SRR PERE O B
255 0 IR b AR R M T R R Y AR5
T it FH e L) ) S A A 5 o T ] R K LA
L oK oy T 2 B00s IR B4 28 0 DR (3R 2) . b B it e
LRI S T BB R B A UK 23 B B K RE g 2 1]
AR AR TR SRS BN N T K
A ROK 2 75 B e RE A% 1 R K I L A AT
AR R Dok /L M R AR UL L N TRy o K T R —
SE LS. ASIEFE R il T ek B R A o S R g K % R A
A BOK A AR A Lk IR 2 AR L AR W e L o R
50 B 500 148 TR ROR f5c o 1A DAL b A 6 °9 e 7
RE % A7 A4 2 W T O s /0 b R AR i o A7 ) 25 ik
Ui BEAR LR 55— T, R SR IER A
BOK A 5 AT AR K 0 ) R 2 R 1 & BR A - e T 2%
RRAE ARG T A kg

W B A B SE R IUAE HABA P A B LT
T A W A e o 3 B e 1 KR, BRGNS
A 2 W K 5 FF e AR A= 76 ¢ 43 3 2 5041004
1520 B0 HE Gt A D 1 RIS D S 1 ) L P2 A= 0 e Ak B
G A - K A B R IRAR T 5206 ~ 8900 Hl 8306 ~
96 , AT K2 3 48 w5 7 P 2K R HER ROK AR . =R
S5 Rk b Y g R TG A R 2 e
STk RN T B R b K s E BRI R R

FT30 380K 11, 49% ~21. 63 %, &5 & A HLIE &b 3¢
(22 500 kg/hm®) HAIG A ALAE 4 B (7 500 kg/hm®)
FEHRE 9.09%0 . ARG it FH e ik e R ) 4 A EAE B
WG 3 K 38 T R (B D)X 5 2 i A9 45
SR, U it e s e R R0 AT DA v - S K PR K B
F1 A XK 5 A S i
3.2 REURFZMEER T EFKRAKINGERHIH
TE = WEAE RS T 50 Fr B X 3 B A ) 4
BRI 00, B K o SRS E T K ER S
S LB EE B A LB B 0 IR AR OG5 A E AR
BAELG R W AAEOC, AR, R K DR
5 R AL B S A OC L i B L B R R K
RE s . T SRS AR KR A RUK EZS
FTCROK PEZS B P 25 r o7 el K. H 5 & K
PROK R B TR K A BE A 6, LI Ty K EA A
ROKIFEZ S BB FLBR R IE A OC . 538 B4 FLER B A
XK HIEITCROK E A MIAR S (6D, Ul B B 8 AL R
g T E KA ROKEE  EHEBE LB ERGE T
TCROKFEZS . BRI il FH e 6 Bk R A5 4 & K R K
RE I ks 5 AL I RS A AR A DG i B e
AL B R DL R B A L IR A b 1) B v A KR
K RE 7 B S B T A B L B BE K A TiE 5 4 1 AT SR A
IO . EHE AR BRI T A W e ko SR el - 4
P SR AR 2 A RO K PR A 52 ), & B8 <Z0. 25 mm 7y 4]
RS LR R S I R K i 2 R A OG, A
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%31 &

WFoT b R AR 5+ AL B AL L
B VEIIKIERERABOKEA EM G, 5B E LR
JE R TC 80K P 25 67 MH 5% 5 4 R, /N AT SR AR 15 4 8 AL
BRRE | BAT FLBRE L R 2 L K R OK R AR
TR &, 55 AE A L B RN T 80K P 2 I AH 5 L 1 B
T 2 A2 /N AR AR B R A SR A4 mT DL R HE AL
B B R B A L R 20 R R A A RIUOK I A K
KRR AR ROK S 37t B0 3 K Be

AR 5% 2% W il P e 35 o5 R 791 i+ A 9 Ak AT 2R Ak R
/NP AR /D, P AR HO ki 42 =5 mm 1Y £ 1
PR R3S 2, 3 ] fig 5t FH e Sk el R AR TH T R85
PUB & AT 06, 24520 A 55 A ol Bk A F i 1 £ 58
TRK T RESY R & B AT HIL IR A4 ik /0 S S 30 AR K 3
REFEMRA B . AW b i 2 a s ek B
J& AP A (15, 8~16. 4 g/kg) i 3 & T % 1R
(14. 6 g/kg) , - e ML 57 2 + 58 P 5 1k 1Y) o 22 i 45
Yy S5 . 7E AR R I BRN ReE Mk O A AR Y LA
ML BFA R T e Py R A/ A R AR TE Bl K 1A
BARNT AT BB B R R S A HLA
2 B BT IE B o 1 i i 3 ) R AR 4 i &l
TR R B o 3R R AT B ARTY L g A R AR BT S
FL AR R it P A R AR i S A A SR AR B B T {2
i - 98 FL Bt B 3 K, B 2 /DN, 1Y 3B K M
BRI, SR A T 5 R E KRR RE T B
FEFF A MLAE B A= o oy A R 20 S 3%, T g e I
FFEFE A LIS Ko A= ) e A TR T HE TS 1) 3k R v 5 ) S
BT A PRI 2 T R i 110 S R RN R AT it
- 358 1A SR A RN AL B EE A 5 e B B L A R T
HEE KRR RE T R 5 .
4 #w

(D #LE 2 afifi RIS RFETH T+ E K
TRAKBE ST 4R T 4 JEXT B TR A0 A RO . R
Frok IR A BOK 2 T oK 4y B 25 1
Foxt B T JCREOK PR R B AG . AN [R) e 3 Bl R R RGO R
oo R I>ek BRI > A9 >A PLUIE >R F .

()i A R 2 4w 7 I S ALB AR
BALBE FRAR T LI B AL A L D
e R AR TR e BRI 00CR A

(3) it FH ¢ 56 o R Wk 25 38 & kL AR R F 0. 25
mm fY AR i, 52 AR AR R B AR, 4
1 A5 R AT R AR 0 DR AF LR AR e e 4. AN A2
AP AR SRR AR A [>T >4
Wy >A LI >FEFF

(4) B2 (K IR A ROK BEZE 5 AL

B A B A LB E L2 B e S I T SR A R AE A O
ST LB A/ AT SR A S B R ORE OG ;s R AL
B 0B A LB 45 O SR MR IE AR G L 5/ T 3R
PREESOARSCIC A AL it ) e M 5 A ol R ) i 2
HE AT R AT T AR R SRR 5 f R S L B L ik
TR R A S R R R A ROK R A R A
LA R e 5 (0 Pk 3 R K B K BE D A R G
B %3k

(1] bR . b E A M. JE s b B R R At . 2005
7-10.

[2] SuZ A,Zhang ] H, Nie X J. Effect of soil erosion on
soil properties and crop yields on slopes in the Sichuan
Basin, China[ J . Pedosphere,2010,20(6) : 736-746.

(3] i, UK. B A3 & . 5. B8 b 1 4842 0l F 50 3 e
(1. K H A F52# 4] , 2001, 15(3) : 123-128.

C4]  Shles ey bl Bk, 0 g ), 55 < 399t A7 LIS X 52 b 21
B RAIREER SR g m (1], R34, 2010, 47
(4).715-722.

[5] Alagoz Z, Yilmaz E. Effects of different sources of or-
ganic matter on soil aggregate formation and stability; A
laboratory study on a Lithic Rhodoxeralf from Turkey
[J]. Soil and Tillage Research,2009,103(2) :419-424.

(6] kWS, BHA%, T4, 55 BAFEMX TRl T 2K+
S A AR R AE B S R [T ], v B RO B 2%, 2012, 45(8) -
1513-1520.

(7] EWelR. BTHRT, B A5, 5Bt ALIE X L 3K 45
MERZT LT R TR, 2012, 28(6)
144-149.

(8] WiCHf. o, LK R MBI 5 MR 4
AHEE,2008,17(3) :1282-1289.

(9] M . W%, M CE BHEEYTMAEERH L
K 3 B AR W Az 7 03 8 e T ] ARl B 58 B 2 2 e
2011,30(1):93-99.

[10]  FJk, FFar i, gk R, 5. AR okt + BE IR 7 5 3R 8% i 2

IR 52 MR AL 55 XU g AT LT ). &l TAR 2+ 4k, 2015, 31
(4) :248-257.

(110 EW AR, RN 5. AW SR X - 3K 43 e A B ok
Joia A R R AR m ] oK £ R A2k, 2015,
29(2) :253-257.

(12] 223t Ao, W0t 30 . 5. A= 5T o 0] SR Bl 1 98 P SR A 43 A
BeAROK PRS2 ], BRI, 2016, 37(1) :293-300.

[13] Bissonnais Y L E. Aggregate stability and assessment
of soil crustability and erodibility: 1. Theory and meth-
odology[ J]. European Journal of Soil Science,1996,47
(4):425-437.

C14] 3 =4, X048 0 30 A M A5 58 8 I B X3 ot 2 ) 3
HE K AR R R [T, o B ARl B 42, 2013, 46 (19)
4091-4100.

(T 4% 309 30



