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Fig 1  Pot experiment apparatus
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1, SRFLSDI: X B 647 75 22 0 #T o

2 RS

2.1 AREMKRFIMER~2MRN

AN TR] Bl B R Ak X B S R R . 45 Ak
PR CKy™ Rt W m, Horh 8 — 2 58 54 7 kb 1
NT33.3% ~ 188.9%, % —FE25 03 i T
11.1% ~ 136.0%, % 200 BaammyT
6~232 ¢, P FFHFTREBIN T80~ 340 g
Ak A0 BE it K ( NPKH ) A1k A B it 45 9 AR
( NPKW ) AbFH (3% 5 7 f W e de R, AEMRCIR 2R —
AR, BRER 7 5 B CKIG N 7231 g/l
98 g (1) o HIEHG ™ JF IR 32 2% K i ok 22 7 ik
AN, I B KR IR0 RO TR AR 1B R

R1 TR RFILENH =2

Table 1 Effects of different amendments on vegetable production (g pot™)

B P Lettuce Z‘S;[}%Spinach

Ak 3 - - - -
P P P Bk
Treatment
The first crop The second crop The first crop The second crop
CK 180 + 19d 140 + 10c¢ 1+0.2d 3+1.2e
NPK 320 +23b 240 +22b 22 +3be 20 +3d
NPKS 340 + 40b 260 + 19b 19 +2¢ 32 +4ed
NPKSF 240 £ 19¢ 260 £27h 26 +3b 9 +0.6e
NPKH 520 +49a 480 + 35a 137 + 10a 101 + 14b
NPKW 240 + 20c¢ 220 + 15be 38 +3b 234 + 20a
NPKC 380 + 15b 300 + 19b 13 +2¢ 43 + 6¢

W RFF R RF—BE T 4P RITE5 %K 227 B3 Note: Different letters in the same crop season mean significant

difference at 5% level differences between the groups

http: //pedologica. issas. ac. cn



666 + b1

53 %

¥

W, fRSEHARK . ARG R AR AT S
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BRI Z — WERAWTLAE, HEHE—F5
PR E , #5AbFR Y A HLTT A 5 RO NPKW
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5 CKA L, NPKW AL FH ) 4 58 4 P15 15 %
K, $2181722.53%, HIWCWNPKHAN R & T
14.11%, X2 b A e wT LS & 384G AL
s A P i, TR R T A BT AR
B0 a RIS, BRNPKHAINPK CAL B A
MUR & i — 21 70.98 ¢ kg™, 0.68 g kg™
Hb, HARALBEA PR &R IR, X SR LR
TR, AR A P BRIV NPKH
> NPKHC > CK > NPKW > NPK > NPKS > NPKSF,

DD 55— 2% 5555 The first crop of lettuce
B T Z2 5555 The second crop of lettuce
{23 033 Spinach

BENPKHHMINPKHCAL#A HL T & it B B CK T &
37.56% M 18.94%4b , H AR [EFE B R, A)
WAE KB R RIS T, R T it N P KR B ¢
BCHENPK AT B F H A LB 3 o, A R
FIBCRARI G . &8E, B FEFUGRE, 540
PR A PR & B R ANPKH > NPKC > NPKW >
NPKS > NPKSF > CK > NPK, HHNPKHAL#XS +
BAVURMR WK, BCKHE N T44.09%, Hik
SINPKCANFE , 8417 23.36%, HoAth b 114 15 i
FE R 1.66% ~ 8.43%,

SNE NS E RN B SR (R W ol
Tl R o A AL . FE A O SRR I - 4
SOKERE, NPKHAINPKCAN B & a4, K
BEALBE K, HRmBURSR S, £
Si-O-Sift 5/KEH 5, R0k &R 1w ™ A K ny &
SEIMT S SR K, SRR K B E R T K
BFEKYERE, eI R e A
LR S BT A E BN, DA RN P &

Bt — Mt B A HEAR K L PRACT, A7 F R AR A
M2 F i, BENG N EIRy, R e H A HLE AN

FEIR &, (HEH TEREARKNRKE, A
MR T 7K TR B — S R A R (1) B AR RN A R
=) 55403% Spinach

—— 55— 2554 The first crop of lettuce
=M= 5 Z= 5% The second crop of lettuce

45.00 10.00
~  40.00 9.00
o
% 35.00 8.00
s 30.00 700 T
g 6.00 =
S 2500 so0 &
ﬁ% 20.00 !
= 400
Bo 1500 .
HE 1> 3.00 T
of
CEECEC 2.00
g 500 1.00
0.00 0.00

CK NPK NPKS

NPKSF

NPKH NPKW NPKC

ALFE Treatments

e MR R BEEA LR &R, KRR LiEpH; B AFICK. NPK. NPKSF. NPKH. NPKWHINPKCA 54t F AT
AL A FB R A AL 2 Pt AR AC AL B AR AE it KA 3 AR AR Bt KRR A A B AR A A ) BB A B R A it A )
A Ak BN AL RE BE it 5k AL BE, T [R] Note: Histogram represents soil organic matter content, dash line soil pH; treatment CK, NPK,
NPKSF, NPKH, NPKW and NPKC represents the control, chemical fertilizer ( NPK ) with lime (S) , chemical fertilizer ( NPK )

with lime and zeolite (SF) , chemical fertilizer ( NPK ) with biomass ash (H) , chemical fertilizer ( NPK ) with biological fertilizer

(W) , and chemical fertilizer ( NPK ) with plant ash ( C ) respectively, the same below
(12 AN [) B R AR 3 AL A p HIE 52

Fig. 2 Effects of soil amendments on soil organic matter and pH
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AFR A pHIY R FE, NPKALFE ) 4 3 p HES K FRCK T
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75 T AR IE A 2 . NPRKW &b 37 it F 2E ) HE Rl
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1] R, AL R pH R [, 355 F /N )
RIS ) IR TS 28 A L. Xt L NPKSF AR B A
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A1 R 55 W A TR A it FH S B A KR $ i - S p HIY
VEFR 3, 1R DN R S 000 (4 A R A Wit A - 38 )5
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HUHIAL 8 A e, i - 38 o S 3 P 1R 1K i
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B 5 B (] 3, b Y S e MR AR AT 4 R 1 4
L A L EpH R TR, KBt NPK
X4 HAUR S fE, RO K i s et (pH
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DUA R4 55 3 pH
2.3 TEMRFINBHIERYGFSFN
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B TN L ARR SR A R, R Ak
EFR, A A PR R AR AR AN B,
Xof A O RSO A S, RERIENPKH
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Hofl b B BRI T 10 mg kg5 25 03RS
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11.17 mg kg™, HUCHNPKWHINPKCALFE, 435
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TR A, W T IR R R, AR
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PR ) i, 3K — TR B S R
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—O— B —F B The first

crop of lettuce
= ="

—O— X033 Spinach

—— 45 T Z 5554 The second
crop of lettuce

TR S8 Content of soil alkalytic N(mg kg™)

A3 [ BT SRR L 3

Fig. 3 Radar map of contributions of different amendments to soil alkalytic nitrogen

T3 AW A Content of soil available P (mg kg™)

S PN e @ S D S ok S €y = BN
Fig. 4 Radar map of contributions of different amendments to

soil available phosphorus

B b B AR, B e R AU, R
KIFEHSi-0-Si 5KEME, 7 ERKER RN
ORI EOKAE, R E T R KM, e
D RWRIE , K b K X B R AR E
DA AR . ws U BEOR R AR A R OK i
X Tl 18 2 A % T 2y ) 2 R AR B R B, I AR K R
F14) R S £ T B 2R 24 e v, W A 7E0.98 ~ 11.21
g kg THFEN, WRPRETESS% UL L, fw T Lk
#97.72% ., K4, BRNPKHACFRAN, Hapkt
PR R & B 7E92 ~ 130 mg kg SEEIN, Kb
F W HNPKSF > NPKS > NPKC > NPKW > NPK,

RS & Content of soil available K (mg kg™)
5 IASTa] e R R0 - S A BT kR A

Fig. 5 Radar map of contributions of different amendments to

soil available potassium
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e vk B KORINa S8 B K 200, 3 T - S W
T SRR
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Effects of Different Soil Amendments on Degraded Yellow Soil
and Nutrients in Leachate

HUANG Rong  GAO Ming' WANG Wengiang LIU Binbin  LIU Jiang
( College of Resources and Environment, Southwest University, Chongging 400715, China )

Abstract  Soil degradation caused by irrational land utilization has greatly threatened sustainable development of the world

agriculture. In degraded soil aggregates are readily crushable or breakable and the increasing amount of small-sized aggregates

affects stability of the soil structure. In recent years, soil erosion led by soil degradation affects the lives of thousands of millions

of people around the world. Biomass ash, a combustion product of agricultural wastes, is low in pH, porous in structure and

rich in phosphorus, potassium and other nutrients. Its use as soil amendment can not only improve soil physical and chemical

properties and yield of crops but also reduce incidence of crop diseases. Therefore, biomass ash is a new type of green and

potentially valuable material that can be used to improve soil quality. In this study, saw-dust ash prepared in an incinerator at

800 ~ 900 °C was selected as biomass ash ( H) . Besides this, other soil amendments including lime (S) , lime with zeolite
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(SF) , biological fertilizer ( W), plant ash ( C ), were used, separately, in addition to chemical fertilizer ( NPK )
in a pot experiment using degraded yellow soil from the Wulong Fairy Hill area in Chongqing for comparison. A lettuce-spinach-
lettuce rotation system was adopted to determine effects of the soil amendments on yield and quality of the vegetable and soil
fertility as well as on nutrient contents in soil leachate. The aim of this study is to provide scientific basis for comprehensive
evaluation of effects of the soil amendments ameliorating degraded yellow soil. Results showed as follows: (1) The effects of
the soil amendments varied significantly from one another. Treatments NPKH and NPKW were higher than all the others in lettuce
yield. The use of soil amendments in addition to chemical fertilizer helped reduce NO3=N content in lettuce as compared with the
use of Chemical fertilizer alone, the content of amino acids in lettuce was the highest in Treatment NPKH 3 (2) The effects on
the degredated soil also differed with type of amendment. The use of soil amendments increased soil organic matter and pH. The
content of soil organic matter decreased with the planting going on, but the decrease was the least in Treatment NPKH, which
was followed by Treatment NPKC. The effects of the amendments on alkalytic N did not differ much, but the effect of raising
soil available P and available K was the highest in Treatment NPKH, with the effect on soil available P in particular, being
190.0% ~ 242.9% higher than that in Treatment NPK. ( 3) The use of chemical fertilizer alone in degraded soil may easily lead
to N loss, which may amount to 22.08 ~ 39.06 mg L™ in total N (TN ) . The leachates from Treatments NPKH, NPKW and
NPKC were lower than those from the others in TN concentration. NO3-N was the main form of soil nitrogen lost with leachate,
and similar in trend and very closely related to TN ( p<0.01, 7=0.869 ) . During the pot experiment, Total phosphorus ( TP )
and disissoluble phosphorus ( DP) concentrations in the leachates displayed significant correlationship ( p <0.01, 7=0.892) .
DP accounted for more than 60% of TP in concentration. In Treatment NPKH, as ash per se contained a large volume of P,
besides the portion absorbed by the crops, a portion was lost with leachate. The concentration of TP and DP in the leachate
from Treatment NPKH reached 0.70 ~ 1.35 mg L™ and 0.67 ~ 1.27 mg L™, respectively, significantly higher than those in the
leachates from the other treatments’, thus posing a risk of eutrophying the nearby waterbody.

Key words Amendment; Degradation; Yellow soil; Water seepage; Biomass ash
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