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1 R2p Rl of i b, A aRdbad A Wi 5B TR EE T S Lk =, 5 430062
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O IRk I (pH b 4.30) SRS, LAER 2 MON B A R0 R, A AL Gt N A A R Y 1 Ak - 4
T6 P R Rt i 52 VR Y LRI AE B R Sk B, WSR2 RO SRR AL IR B R AN . SEARERY] . RS
T R 2 K5 AR A O SRR Ak T A B A AN, B 3 pH 43 5 T 0.23 1 0.30 (120 d FRE ), AR
JIES B P 2 A1 (B R0 0.02); [RIAR, 2K 11 22 IR 45 4 A R A A 1 5 e 1k 1 4 i L B2 TR I 40 (35.93 mmol kg ') 43+l
FEAK T 12.56 mmol-kg ™' 1 18.68 mmol-kg ", &k 34071 43 51 bk Z IR NE 41 (67.30%) = 7.01% F1 9.85%; & H £ M4l
TIEF P S & (1996 gkg ) BT AWIE, JFH, BE S TERICH 8.58 gkg™) FA A KA (1223 gkg™). &
HZ K54 A IR RE I S R R 1k 18 pH, (HRfE— kA H] 6.5 LA LAy MR . STk, DAZSERH 3 R ikt
Yy, BEFMTS 5N AR L. 2SR R, B 2 T FE R AR pH AR TR e A Bk i, A Al
AR, KV AEYE 37178 ¢) L IR IL AL A A K4 43 51 &5 9.54 £5% A 1.90 1% . & (M 2 KR A B B 3R R
eI Ty, JFREA B R 5 AR R 250 (B F1 2 KN J5 B4R REAE W G ). RS 45 S T o sk R Ak 1 1 Y
YR SRS %

KR EAZK; mRb g, HHERE; EYRE

B Tl A= ki, BORMEAER R HE, SRR T RRUIRE™ & =z ol AR 7 AL
PIARGHE ], FRE HIEARRAEE H Y, RSB R IAR R TR, scHermigm, #%
BBk, ARSI, AR S R, 2w TEYRERK . Kb, SRR R e E
B E P SRR O A RN R AL S ek B s AR B

A IR T ES R IT R AR R B — @ ROR , (BWAFFEA L o i in A A7 K 09 1% 48 07 1k re ph i 2
JHEEpH, EHBIWER G E . HREBSKIMIGEHN S S8 ERS, AR TEYARKY, EHEE
D IRIE, M BE AR . I S LR b RE R AR IR B, H 2 B R R
i, HHPAIREE A EBm T . MHIREEFEY) . AEU RS AT SO 28 09 A= W) e i v e ik, X F
I EHEA: 2019-12-19; RAHHA: 2020-03-28
EETH: WA RHE)TE K LI (2018ABA097); B H 5 £ 8 & K 7 IR (2017YFD0201606)
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SR TR - 3k RSN B RO R, RSt b A ek R R (R N OR BCR VR R A, TR il K

B[] R s R, ANt it RS 9 38R T e B WA 0, e o e R v A R o R AR
WA= EC W R, B2 IR — R s SCA DU A A K (5~7 d AR 4%, Ak

A), IFHEAZKEmM ., T, AHFRREEAZKEEAE A KOS, XEAGHPER

TRe, BIFFE HOG SR R Ak A 9 0 e R AN, LAY K 30 it S R A L A e - SR Ak ), S BSR R 1L

IR SEYMHE R IETT,  vw IR R T 4 3 ol R R P AN B AR % B e

1 MBE5ERE

1.1 iR

AR S 6 A3 - A 2 BRI A A8 SRt M R 1| TV S A A IR AR (30°17°N,108°40°E, 14K 1 122 m)
MRAL B RE ., FEMYIR A EBREHEY TN 0~30cm B)E T, BELKE., ARKNTE, ¥ FEd
() A7 RE K A HR BT DL (R shAE M sk Rk 2 8y, Wi iead 2mm JE TR, IRA A, & AR+ R
pH N 430, 2% . AR . BRI A2 S 500 9024, 43.83, 7831 Fl1196.20 mg'kg ', AL
JR oA 10.03 gkg ', AE M 113 grem ™, PHE F 3 it (CEC) M 5.62 cmol-kg '

1.2 HiXEY

BERIEY N T ZAR 2 E A ek H i, BB P R R B BB SR AL T T B R S R A
AP, ZERH IR TR USSR, B ERY R, B, e BN Y i A . ARk,
M F IR AR N, MoK T 45k H s 2B, o T sl £ A SR AR 5
1.3 #ilHR

HER R DL 8 (A P R R R, K SRS RN B S 2R A, 7E 120~150 C &1 T
AL K EAZIK, FY0 TREAE SkDa A f, ALK E A M LH &, HEmERL
K pH 4 10.85, A . @B . 22855058 90.53, 036, 71.62 fi153.20 g'kg .

1.4 SLIR{UER

WY S2200 7 Ji - W 43 56 5% BE i (e Bse (SR e A3 BR A F1) s FSP6650 KNG I BE T (L it
FAULE A RN 7)); PB-10pH 11 (12 [# 38 £ |3 Sartorius).

1.5 It

FEDEAT R RSO R, R 4 LR A A, B ERIE A A4l (CK). it A A KA
RAE A A IR AL (SH). Jtin & A AL AR . BEIR A S AL # 4L (KOH), Ui inE A 2 R E A £
BRZH (KDT), ®AHEH#HT3REE . &L RS R BRI L . #4858k H 2 A KIS A
(2700 kg-hm ™) 18, B 1 kg BIEFRIARA N 1.0 g, HERH WA KT A LI 20 3:1:401;
A2 VRN A R A A IR A 4% R AR Oy St AR AR, A R AR R Ak A R SR i T, &k
BRYE Z Kb SN . b, & S2E0dH 1 kg - HE A I Ay DA Rt Ry . TR AR AN i
T 7.20 g EIRAE; A4 RALMEIN 7.20 g EIRAEFN 1.40 g =41 JK 5 EAAALERAGE N 212 g JRE . 125 ¢
I WERR SN 1.20 g EAALE; SR ZRRAUE N 10.36 g 2 K.

B 4 A4 3 ZH AR SUE AT B3 43 B A B 500 g 2 TR R TR MRS A, Wi
SAALBREE B K, PR KR b R RE K R 70% . R R IR ARG SRR, A A LB R
ORI B b B 0, R LR, B R IR IE T s R R R 208 SRS SO K 4328 &
ek, BRI B A BELLBEPLHES O MCE T 25 °C iR IR FRAG T 3R, R 3 dARE 1 OOTAD
KA, RIFEIESOKEEE, RAMEEFRAE Y 120d. EHEFIFHFEHE 1. 3. 5. 7. 10,
15, 20, 30, 60, 90 Fll 120 K, HUHr &k + A0 5E pH sh 54840, B35l n, M + 58 00 =8 e bk
iz . PRI F . CEC fiAg HLIE & &+ .
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2018 4F 11 H 17 HFF R - A7 45 BR H 5 AhAE 5256 . SE06 LA ik oy kA7, 5 R 32 S0 %t
N, BE 4R, BIARIEA (CK). A KA (SH). A LFI 4 (KOH). & HZ k4l (KDT), %
NG AT OWEL , 3640, FRELA kg i 2 mm 075 B9 KT HHE, e 4 5885 S 106 P 7 2t
AR PR 84, IREHAE, BT HER K 20cm. &4 15 ecm IRHER T, fnok &= H3E5 K
H7E H R KR 70% 247 (R E R AR R L2 £ 300K ). BAk B HE £ 10 em 24 K#HAH
R A ERH Ol — 5 /L FMM) Il , ARSI EIN A LI B fRiFH
MR, HitiEsR 120d, T 20194FE 3 H 15 HIAk . ZERME IS 955 10, 30, 60 1 120 K, 0 + 13
pH, TEZSERH AR A9EE 30, 90 A1 120 X, FAMIE K, 75 120 RUEk, e 585 FH s
BRH A Y
1.6 Mk 755k

4 1€ pH R & A il pH 31 (7K H 1:2.5) a2 5 4= A AL & 5 R FH 3 4% 1R 40 - 1R 1 T
SMMAGEDY, SRR R TN I s e Eh BL B ] LR B R AR I R i o ol o B kT
M ; +HE CEC FH MR 2c # vk "™ Wi 5+ 38 A8 40 P R SR FH AL 40 2 e - R s 15005 LI A
ATl R THCET 0 R R R IR A R R - LE (R A P
2 #BR518
2.1 EBAZKXIEFLIE pH H9F M

pH 2R T R i A E B R WA e br . 76 RIEREFRMEE 1. 3. 5. 7. 10, 15, 20,
30, 40, 50, 60. 90 1120 K17 pH Mah &M & . 45 WKW, LA KME A 2R GeE A 1 5
pHo WE 1 R, LR TN 30 K, A KA pH i (5.46), HIKERERHAZ KA (5.22), &
RN A (4.42). 78 30d AT, EIRMEAAA A KA pH b A, SR 4l ih pH B, 2R
Jr AL, 2R pH SR SR TG RS PR . BEE SR AR M AT, R 60 K, A
KA pH fci (5.32), HWKOEE A LKA 4.70), A A AL 4.13). 60dZ )5, HEHZ K4
SRNEA] pH AR FFRE , WA A KA S A AL EP AL b FREG S, 53R 25 120 RIEAFFRR
SE . B2, R IR (4.60) FIEE £ K4 (4.53) 4 pH 5 ) BA (8 (4.30) AH HL 4R IR T 0.30 Al
0.23 N Ff, EIRACAIHE R T 0.02 N BAL, i &AL B 41 L) R (R FEAIC 0.43 A BA47 o AR A i d
IR A TR BRI, 4 pH TR A R AR o R TR A KE &, SR KESRAEL
Herp R ety . (HBE A AR R3S (E IR R E 60 d J5), pH haHBEE MM, X 5K
ZHEP PR AR — B, AARALE TR B, A RS, pHAETH R A, TR AR
OEH T IA MK E S AR HIEAR A0, 55 m a8 b R ERN ., EHEAREDR
SR, AHLE K ET N, A LA BEASE), WAELED W H, X — i Al 4 15
pH #& 5, BARAE HIEHIATaA RN, A S AR H . X — o B4 458 pH BEAL, &
ZRh A KREREMANA, 7 EERRIT

7.0 ¢

i 5 I pH S T % o -
20 K . TR L 0k T L L Z o o xon
e pH LK IR RS, 1 50 KA (R 2 sof
Koo T 2 T R !

I HEAZ IR, BRREL, EH 2Rt

0 10 20 30 40 50 60 70 80 90 100 110120

SRR AL T A B W R s R . DL BB IRER ek Rl d
By, AR REETE L8 pH RCR e W R, HOOE Bl1 EALANERLEpH HEM

HHZK, [ AER ZEETE 1% pH. Fig. 1 Effect of polypeptide on pH of culture soil
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22 EAZHIMEFIRETHRUEBRSENTN

MR e TP R TERR . A AR SNSRI LA A O TR, R LIRS
A E AR e TR SRR A AU I E S R R B i, P, SRR S A S R
NN . R 1 FR, A RN 3 2 IG5 SR IR AT A Lo X B 3 RR AR T b P S e R R
Frig, o, R R M B AR R AR S RIRICAAM L, AL ] B AR ERAR T S

M = A EL = i 25 He | A EL Y

AR, RS AR CACRIE AR S gespmsssaznems BoBn
BRI R AT AL L g . 1E Table 1 Effect of polypeptide on the exchangeable
AN IS R, AR S acidity in culture soil

Z TR, XS T4 R — P < U -
B ARG ST AR 1 £ ka1 ) (umolkg™)  (umolkg™  (mmolkg™
‘VIF%E l'_':f [:[3 i’%j(?ﬁ{?éﬁﬁzﬂ ﬁ% EE a:. /E{tEé HE CK 35.93+1.77b 6.56x1.14a 29.38+2.06b
w};ﬁ:{& Z: LHE F%{E& j:% Eﬁ};ﬂ: , ﬁﬁ;ﬁ‘:’ﬂﬂ 3 /I\gﬂéf)ﬁ SH 17.25+2.81¢ 2.97+0.46b 14.28+1.35¢
&F—‘[E._J— ﬁﬁﬁfi F%{EE H+/E|’\§ *ﬁ@ El/‘] ﬁ—‘éjﬁ%‘lﬁfﬁ le KOH 44.23+4.87a 2.10+0.21b 42.12+3.71a
[:K i j]l] 5 L\/( J:g%%%% ED% éEEj‘j(‘ ﬂ]% IJ_—| gm(ﬁg KDT 23.374+2.87¢ 2.97+0.18b 20.41+1.05¢
5 45 255 KA i A 938 oh VB TE R B e B RHLSDIEZ E I, [FEFEBIEAE/NG FhER

N N " , TRALFRIAIAEP<0.05/K - F R B E .
23 EE SRS I AT e B RO BN o

FRACAE - sfevh HUve e, Sk, B 45, BEARERIEES TIPS A, (X SRR R R TR
B, LSRR RERER™Y . TR [F) SR 2 b S A MM BE RO OO, AE b SR SR A S
SESCHRER . B BS. BER T B R T Ac s i (CEC), SRR 2 on. RTLLEN, K
AR 22 I s e i ik i i 5 IR AL A A L R, SR S R IR AL 2 A) 0 2%
o X T R AY PR T AS i (CEC) Sk i, AR KA. A . EH 2R 5 2 IR AL4 A
P g m ., g AR AR R B Sy S e e R L S CEC Z M Ax A IR R B ARRN B By s HOR
2R ZREARM; A ARMK. A0 KEZHIERERY . X 322 i TN A4
AR A TR A, ELIR R I S Bk B A i R 2 IR R AR T R e
fE. XM TEAZKA S TAM, M5 HREAT; Walaeeh THI &AL 1) B-OH S5 4F
TR I e JE 45 R 3 B T 5 URRUE A, DT Dl 20 R S T i S i Ak B AR AR AR A S A TR
AR A et R B C 22 57 o X ol T AC e M R A 2 35 0 22 CEC Wi, [ T $h 640
FIRE, Bomi v i sZ b fE . diob R, AR KR THR IR 1k i S E RERCR B lr, EE A
Z IR T HE AT K

*x2 EAZRMNER TR RGN
Table 2  Effect of polypeptide on the exchange capacity of culture soil

AL el N/ AL/ AR/ AT E LI B/ CEC/ EhAk
(cmol-kg™) (cmol-kg™) (cmol-kg™) (cmol-kg™) (cmol-kg™) (cmol-kg™)  MFIEE/%

CK 0.08+0.01b 3.00+0.08b 3.16+0.09¢ 0.39+0.07a 6.64+0.09¢ 9.87+0.13¢ 67.30

SH 0.10+0.05b 3.35+0.23a 7.98+0.19a 0.52+0.02a 11.94+0.83a 13.70+0.18a 87.15

KOH 0.10+0.05b 2.74+0.10c 2.59+0.28d 0.40+£0.11a 5.83+0.32¢ 11.23+0.56b 51.95

KDT 0.25+0.08a 3.51+0.16a 4.66+£0.19b 0.49+0.08a 8.90+0.25b 11.98+0.15b 74.31

TE: RPEHERMLSDIE ZH AL, FFEERA /NG F B3R A B 7EP<0.05 K T 285 .35

24 EEZRMEFLRBINRIENTN
T HEA VLR AP TR AR, BRI R R R B 15 [ BRI R R Ak - A R
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FEdE e L b, HIERFIR SRR gx_

Mok - 4 A A S A O T LR bR, A R & g} s
B AR A T R YR O, A b Y Je gw- b .

WX AT, SR mE 2 iR, TUE = o} 0 %ﬁ .

e EAZRA L EA RS E 55 (19.96 j% 5% % %

gkg), HIZIRALAL (8.58 gkg ') WM 11.37 £ o=

g'kg_l; HEE@?@H_ (1223 gkg_l) %H /§:L %ﬂﬁ%ﬁﬂ éﬂ {j:E]*%ﬁlﬁ%ﬁﬁLSD/fgﬁtt?i,Z:IEJ/J\;%'?E
(1133 gkeg) SEREAML LB EXEF. & BRI TERBE.
RIS AN IR R R, RIS+ B2 ZEASRAEFLEAINREROTM

M IR . BN R A, SR Fig. 2 Effect ofpolypepti(}f on thiorganic matter content
F 47 BL R 4 BB A2, 4 NILSSON 4509 iy 4 e
., A A B 3 AR E T, fE— R RN T AR R, XA AL R A R T
TR FEN, E2oB R EIEAIRS &, &H 2 RA ST & A P il 46 h Higrh e 1
AU, Aew RS HIENANUR S &, BA R TR R R AR
25 EHEZAXIMELTIE pH BRI

AW A K 2R S i R4y OLHE AR, X & Xt 48 pH = A2 m B, 5 L ek s
SCEGAH LG, ERTAEFPAE Y S E T A 2 O SRR = 8 pH, BRI, AE AP S BRI S Y
5510, 30, 60 A1 120 KXF -4 pH #4700, S5 WE 3 s, e AeRAi g sk H g #i b, &
AbFREH 3% pH A AR A R 1 I R IR A R AR — 3, FEFMAEE BISE 10 K, A RA . B
ZIRAMAELH A -5 pH 5 RIRMAAH L B W Z 15, BEH G FRavdks:, | A fbapd 1%
pH M RN, A=A KA ME 2 IRAREIE RS . B2, TR Z R, A KA
(4.66) F14E 1 £ k4 (4.62) 3 pH 23 5 L 2 IR
HEZH (4.27) 3 190 0.39 F1 0.35 P27, AR 70r

LB 2H (4.18) H A2 IR ME 20 A1 0.09 S fi . 15 - ool

TR IR, KA LA =0l

USRI B L A 5 R 1 R pH A EBA

P, XATRERH TR H 3 MR =S A0 35 f

YEY, TEm AR K BCET, M 3 rp ISR & S 30 60 120
1 & A5 AN, DN 980 9% 4 438 v () s Ak S i R o Wﬁiﬂm/{ -
o MBI, AL B 1 9 2 At
T, AR 2 BRI AR e 25 5L T iR R B3 EASAMiE % pH M0
b+ pH, Fig. 3 Effect of polypeptide on pH of planting soil

2.6 ERAZRIEREEE KRN

TESSBRH W A% AR AR IS AU SR 30, 90 A 120 K BEATAAIRIC RS, 4R ANIE 4 fros o &5 ek H i
AR 30 RAE T, M 4 AT, S PERFBCAHB RN, &E 2S5 K3
BRf, Hed A A, BRIEHRZE; R 40b) b, S5k A KRS 90 Kab T455k, &
RIBARF R, LA KM AR HARS—E, EAZKRARETIV R THAL, IfHE
120 IR ZH 25 3R T W B I 4 K, T LA 2E R Hh IR A BB e A RO A K 5 120 RIT IR U3k,
ARG 4(c) i, EAZRALBREE S, HAYRVIRE S, A B R 325
BRo EAERHEMBAARY, ERZIRA RS R, A HBERETBER, HAEIER 4k,
HIGER D], 2 KR 45 sk H i i B A K HARCR B3
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(a) 530K (b) 550K (c) ZB120K

4 EEZRMEHKEEEKPZME
Fig. 4 Effect of polypeptide on the growth of cabbage

27 EASHMMERHE~EMNFI

R T EARK RS 20 RIFITIR, WMELAGSERTEN YLD R, SR WK S
fiiRe ATUAEW, SRIBIEAMLIL, EAZKA .. AAKAMAE A sk i w Lty
o, Hf, EAZIKASERH P EYRERE 37178 9, H B2 & FHMA S, REIREA
(38.97 g) 1 9.54 1%, JEAEA KA (19547 o)) 1.90 1%, FA A AL (132.79 g) 1 2.80 15 . &5k H ik
LA T R v, B B2 32 1 HE pH .

400

(B20% 5.0, HI ik 5 R bk LA — s B 2 Sl

AR ARSI 12 B B A B 0 z ot b
0] HE pH T8 5.0 247 LRI A L2 % 20} % be

A RSB AE BRI LM . R L LIS, 2K =l %

W0 A L A, B TE LM B, R % Llez

RS RFE4y . AT R T 45 BRH 05 7 D I pH 4% Sk s xom kot
PEF K. RN, T R S5 B DRSPS Tl T
LR AL 0 IE A K, O EL AR B Bs EESKMEREESR QTN
R E, BARG AR Fig. 5 Effect of polypeptide on the yield of cabbage

3 g

1) R Ak 3ok B 55 —F8 bR 2 pH, it Jin 2B A K 0 1% S8 7 ik T B R 45 pH,  AF H ETAY N
T 12 EAZKWAT B ER 1 pH, B REEAALSN, o] TN E .,

) FHEAZKS A KHET TR R BAARMIX G, EAZME—FAIE, RIHEA
Z ki KR Ak 95 O R TR E s T L, T R A 0 A W S v T AR A D A R A TRIE
(i A

3) 3 1 2 Ik 5 25 A 0 8 A - S AT B Bl i B AT, 4 LK R TR A - M — Ve i L
ZpH N 6.5 DL By R (B2, 2EHZRBRE N T3, PR pH S8 R A0 BT & 7 1Y
SEPRH L, LR IL LM R SRR R0 AL, B R 1k 4 e i ek R A U .
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Improvement effects of polypeptide on strongly acidified soil
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Abstract In this study, compared with conventional acidified soil remediation technology with quicklime
addition and conventional planting technology with compound fertilizer addition, the improvement effect of
polypeptide as a new type of soil amendment on strongly acidified soil was investigated. The results show that
polypeptide and quicklime had alkalization effect on the strongly acidified soil during soil culture experiments,
the soil pH increased by 0.23 and 0.30 (120 d stable value), respectively, while the alkalization degree of
compound fertilizer treated soil was lower (0.02). At the same time, the exchangeable acidity contents of
polypeptide treated soil (12.56 mmol-kg™") and quicklime treated soil (18.68 mmol-kg ') were lower than that of
compound fertilizer group (35.93 mmol-kg™'), respectively; and their base saturation percentages were 7.01%
and 9.85% higher than that of the compound fertilizer group (67.30%), respectively. And the change of soil
organic matter content in the polypeptide treated soil (19.96 g-kg™') was remarkable, and significantly higher
than that in the compound fertilizer treated soil (8.58 g-kg™') and quicklime treated soil (12.23 gkg™).
Polypeptide and quicklime treatment could increase the pH of strongly acidified soil, while it could not reach the
neutral pHs higher than 6.5 at one time. Based on above results, cabbage was used as the experimental plant to
study whether it could be planted under this background. The results showed that high-yield cabbage could be
planted in polypeptide treated soil at low pH, and this significant effect was proved by its average biomass of
371.78 g which was 9.54 and 1.90 times higher than that in the compound fertilizer and quicklime treated soil,
respectively. Polypeptide had the potential for strongly acidified soil improvement, and could achieve the
synchronization of improvement and planting (directly planting crop seedlings after polypeptide addition). This
study provides reference for strongly acidified soil improvement and the following plant planting.

Keywords polypeptide; strongly acidified soil; soil improvement; plant cultivation
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