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# E: [BR] ErEteEendiih R E RER, FFRURF L 4R (CMC-K) b3 B r e e
POREHEFY, AFT G HOK AR R S SR ARk HE . [ ¥s ] % CK (0kghm™?) . T1 (100 kg hm?) .
T2 (500 kghm2) . T3 (1000 kg hm?2) #l T4 (2000 kg hm2) 5408, SRR AL IR A Hd Hh +3Kk 7. mER53%
ST TR S 0. [S53R ] Hrsttii i CMC-K IS /KERIRG 14.6% ~ 121.7%, FEATAEKZRH (6 AR7TH)
FUEH (10 A ) HLAKIIEE K. 1 CMC-K #Eiti (1000 ~ 2000 kg hm2) 1EH T, A FAKEHD (6 )
P SRIEET 37.3% ~ 713.4%; 2MABERFERKZERY (10 H) 0150 SR B ERM, BRIRIEEIE 19.2% ~
21.8%; A TFHERZEM 0 SR EPEIGES . i CMC-K B E HIEM AR 9.6% ~ 46.5% . HRWE 21.9% ~207.9%
B 13.2% ~95.9%, %13 pH FEABA M. MEH CMC-K AT RIS T 62%~192%. [ %58 ] il CMCK fig
WA R HEK AT, ARHEFRMRISRIA, ST, ATDWE B L g i L ek BRIV, it TR 2Y 100 kg hm2,
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[ BFFR R ] B 4 i J5 e B V) 8% DX 4 7
MZEET, SRR LR E X, dE A
FIE AN X 22—, FE2d 60 ~ 90 4L
AR A AR 2 BRI Ry /NGRS (9 A EE L 0L RN
KHE, AESHEE EELUNNRSSGE AR, MR bk
b RS STFRECE R, 1999 4 FE &0t “IRH
AR (R 7 TR, AERABEAWISGE, MR
B, ARV, SRBRA MBS T W A
Bs, (HHHHLE D, 1 2000 ~ 2008 A4 Hh i
BURD T 10.8%, &M X IR B e 4 54 pr AR 0,
16 VA i bR S T ) — TR 28, R AR R R
M DCHE AT AR . PR 4 RIS IR
fREA 2 = SO AT IR LA B E L. [RTA
WFFTHE R | L2 M o X BRI T “YR i
TS, 2009 4E R B A0, 2011 4F4fE R4

W HER: 2021-04-02; fEITHHER: 2022-01-11
HEEME: “t=1" \AUIRIESE (2017YFD0800504 ) ¥l

Z 8 AR, 2012 4F Rtk #| 1.04 77 hm?™, 2018
FIRF] 3.63 1 hm?, AL EARER H 2.79 7 hm?,
FE L 0.76 77 hm?'0, 37 15 B b AT I 9 32 22 n)
SRR, LU, Nz i A IR
55, AMTFEDAK, REmEz 8@, Hit,
JnbR s i B b Y - R s 2 A, TR
T b TR T RSl kR R RS . ek R R ek
ST A TR 1A BRI 5K
R4 0 VR A4 =K IR R PR, AR kR 3
7o B2 50 4R4R, RINMEEERE (PAM) WG /ER
TR R, TR R 0 B R D AR O T
EA — BRI, PAM MHE SWEK Likkia
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PAM [Eff i a] = IR e A 25, 15 Qe BREEy, I
ARk, AR SOk A A S R RS AR £
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Wm0 AR BT . KR . B
R 4%, BR T REOK IR B RSN, Wi K+
P S R E R MR R A0, [ AFRTIAR ]
R FLLFYEZEST (Potassium carboxymethyl cellulose,
CMC-K) J& 3 F & B 3 4 48 £ #1 ( Sodium
carboxymethyl cellulose, CMC-Na ) FJEC: ™=, 5
CMC-Na fb2= kg SUiRe AL, HA TR . 5
WTKADE, ERE ISR, BRRAGHERS
AR B —FlOK IS PELF 4E R TBE . ] CMC-
K Bt CMC-Na fif + 3o B 57 =225 & 5] CMC-Na
RN AR R R, AR S B R AR X
B [FIEE, PRESFI RV AERMLTGE TR, A
NERIDIHE . CMC-K A7 5L R AR AL W) A BHET 4 R
EARR T ), WERERFENRAES AT
FRAEGER, AR RS R 50% DL L BRI AT
A R BT AR R P, TCEREE S G XU
L, CMC-K A B R 28 0 P11 98 ek R 55 1) 08
o [ BB R ] A I AT o7 & 2 T3 & R
B B I R AR SR A SRR, RO
J& CMC-K + 3k B H[Hi5, $##87R CMC-K Jiti T
A H Ky . T SEWARKZBRRE,
CMC-K 41 AR AR A
1 ST
1.1 IR

K 55 M A T B VY A AE 2 T A FE X R I R
(136°52'28.10"N, 109°13'36.06"E ) , J& T H#LAI % +
o i e B I AR X, R BT PR 2 T B R KU
PUZSr, AAETCFRI 160 d, FHIR 9.1 ¢, &
KEZ) 506 mm, FELPLET~9H, 4 H AL
32396 h, HIRE/DR 54%, FH#E 1219 m, iR
B ik 3 AR T AL (55 SARPETE ) |, (TR
TR, M E B RS e M, —mEy, =m
ImEE, YEREFTE . 2018 4RI T, +HEHHZ (0~20
cm ) FHAHMEIR: %4038 gkg!. 4 0.37gkg !,
4B 14.90 g kg, FHAR 2.90 mg kg, AR 0.11
HAUE 38.10 mg kg, pH 8.46, HIEAHL
5T 8.50 g kg, FIEATE 1.35 g emd, 2018 4EFEK
 511.8 mm, 6~ 10 A} 420.7 mm, 544FEFEKE
) 82.2%. Horfr, 6 H %Ki 78.3 mm, 7 H [FE/KiE
194.1 mm ( HH 1 ~21 HFFEK R 1902 mm) , 8 A
58.4 mm, 9 A [&/KE 740 mm, 10 A FA)FFEKE

mg kg™,

0.0 mm, 2019 4E[E/K i 548.9 mm, 6~ 10 HfFEKE
475.1 mm, [iEFROKER 86.6%. i, 6 HREK
& 56.0 mm, 7 H /K& 1502 mm, 8 H FFE/K &
113.4 mm, 9 H F#/K & 105.1 mm, 10 H &K &
50.4 mm,
1.2 AR R E

H a5 /NX o 4 m x 6 m, ZNX DL A 35 8] [ .
HERAEDR BT 4R R BT, L #24FK CMC-K, HKifE
800 mPas™ (25 °C) , 590dt%, BOYFEE 5 ECN
13%, H/EAl i i bt 3 TR At 0 i
B CK (0kghm?) . TI (100 kg hm?2) . T2 (500
kghm2) | T3 (1000 kghm2) F1 T5 (2000 kghm)
5ANKEER, 3REE ., 2018 4E 5/ 10 H & & Fh,
10 H 9 Hkgk; 20194E 5 H 5 HEMIER, 10 H 7
Hliegie; AR #IZY 150 do 2018 ARRERIET, —IK
Pt A A HE (N : PO, : K,0=15: 14 : 16) 2400
kg hm2 5£282 3000 kg hm [ UL 24.3%, A
(N) 0.7%, # (P,05) 0.47%, # (K,0) 0.44%];
2019 4FE4EFRT, —RMEEAZ AR (N @ P,0; : K,0=
15: 14 : 16 ) 2400 kg hm2, FAHIEY AA T, 170E
30 cm; AR EAS 40, EFREE 7.5 kg hm?; S
AR 10 em E W . T 10 em B, FEAT R4
5 em IRjtAEL

K] TDR350 %€ 0 ~ 20 cm +JZ 1+ 3K o0&
A SR, R AA3 JEN 0T3O E IR A
BENA T KOAc R4 — KA GRE VRN SRR
i PRI I E 2 A F i NaOH 5l — 150
B e A0 A E A S i, NaOH 18l — KA RE i
EA AL ERIREN A Tk — MBI E A B
i MR — TR 2 pH IR K e IR S - 1
Fe ) 5840 m2 v i B e I pH.  H A BUCRE R 20 cm),
BE/NX T I = AL, IRA 5 A 0] S i %
RN, PRI ] S5 S R 2D A T

BPE # B 4r B >R - Microsoft Excel 2013 5
Origin 8.5, VEJ] SPSS16.0 B FHEAT BN & 7 225007
( One-way ANOVA ) .,

2 HERSOH

2.1 tigEKky

i CMC-K 7E A [R] AZb B AN [R] A 409 1) 4 FH A 38
KL ILA 1a (2018 ) F11b (2019) . 2018 4E,
6 ), A HRAbIEAY 43 fK R e BRIk ) I 2
S, T1, T2, T3 Fl T4 LX) 0 28.8% . 31.3%.
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121.7% #1 61.6%, Hh TI M T2 225 ABE. 7H
T, AERALEAY S K E X AR N 2
T1. T2, T3 Ml T4 kb XF B34 0 101.9% . 45.6% .
100.1% F1 62.9%, 8 J1 F 4], A#BAbREAY £ 35K
WHNEERARE ., 0 AT, 2 t5Es
KEEXTIRE R RE . 10 H LAy 234 B ) 4 3
FoKE SR AR R EER, TI, T2, T3 T4 [k
X BRI 18.2% . 91.7% . 14.6% F1 56.2%., M 44
BWE, Ml (7 HZA) CMC-K Zb3 Ay + 3K
BRI, P (7~9 H) CMC-K AbH A I 3 2
5, (HEEESK R B TR A R (10 A)
CMC-K Ab B ) + B RK BCR WAR W 2 . F AT I,
CMC-K b3y H ISR I F R AR FAERK S

FHEE K E (gkg™)
Soil water content

06-28 0729 08-30 10-07
H A

Date

E:a. b Al ¢ KRR AL B A 222 5 (P <0.05)

i, HUORE, SOk YRe sk AL
HE K A AR, CMC-K A % ¥ - 345 K Th 3% .
CMC-K 1 13- /K T RETE 2019 4F %) &2 1 56 Hh 15
FE, 6 NA), A fAbIEi -3 5K i X IR
P FEES, T, T2, T3 F T4 FLXF RN 70.0%
66.8% . 79.6% 1 84.7%. 7 H FH), A+
KRS GAS R 2E 5, T1. T2, T3 fl T4
Fe Xt BRI 17.8% . 22.9% . 8.9% 1 11.9%. 8 AT
f, LA S KE S EERARE . 9 H
A, AT IS KE S EE R AR E .
10 H A1, B T1 A1 T3 R H B b 38 5 X Bk 2]
FXE5, T2 F T4 Lt BREE N 24.0% F1 28.0%; T2
5 T4 2R AEE,

[ (b)

K (gkg™)

S~
[&]

Soil water content

+3%

06-29 7-28  08-29  09-29  10-10
H 1
Date

Bl 1 HEA CMC-K X RATIRSKENFNT
Fig.1 Effect of application of CMC-K on soil water content

22 TIEHBER

Jiti F CMC-K 7EAS [7] &b B K AS [ st 401 4 A FH - 38
H SR LR 2a (2018) F12b (2019) . 2018 4E,
6 HTA], B& TLM T2 MY e IR SR
SRR B B EE R, T3 Ml T4 9 L3 SRR T
AERBELTREE. 7 TA, B T2 My b
T SR XA R, WK TXE, 8 A
A, AR IR RSN, 9T
A, BR T4 MO T A+ SR 5X IR 22 A
WE. 10 FA), SEBAbPEr) i S5 X Rk 3]
BEES, BWRTXIE, 20194F, 6 A A, BRTI
AT AR T ) A 3 R G R B B s S
T B g AR WA R S . 7 N A), BR T4 Ab
R H AP e SR SN AR 2R S AT
A1, BR T1 AN T3 AR HE A3 4 e R 5 X IRk

FpEER. 9 AN, SFFABng s SR 5%
R, 10 A LAy, 23y 15 5 5%
MRS 225, YR X IR, ARG 45 R
B, TR SRRIHBWABE: AT
ARKFHER, HERSFERTREES. 1HEbS
TR 2 W A IS Y P BE T R B S TR R A
—EFRE LB S B+ HEFR AR . e R
I R AE B W b . — & CMC-K 4k
PRTERTH (6 H R A1) A i CMC-K i &t T3 Al
T4 kb3 2 = T4 R 5 3K CMC-K i H 1 T1
T2 AbEE, X RRIE N 37.3% ~ 73.4%; ) (8 H
TRIAN9 A T A) ) AbF S R 24 R i3 A B
Z—46 (JLHJE 2018 4F 1% 8 H T A1 2019 41 9
HFA) ; &+l SRES ARSI
B (10 A LA)) BEMTXR, HXHREEE 19.2% ~
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21.8%. AN[F)AbER 2 [ 7EAN [ s 300 ) 3 iy 322
FAE—E 25, TR AR e S A B 0

LT @) CK
15t NN T

~
T

1.3 ¢
1.2 ¢
L.1F
1.0
09r
0.8 by
0.7 t7
0.6
0.5F
0.4

Soil electric conductivity

+3EH % (ms-em ™)

E:a. b Ml ¢ FIRIE AR A A 25 22 50 (P <0.05)

Horsh, @z EHORY . W AP SE
02U 55 €'lis e 11 R R S P VDO R

16
1.5}

(b) CK
W T1

._.
~
T

1.3}
1.2+
1.1}
1.0}
09t
0.8 [
0.7
0.6 |
0.5+
0.4

Soil electric conductivity

e F % (ms-em ™)

2 HER CMC-K 3R HATIRESRHFN
Fig.2 Effect of application of CMC-K on soil electric conductivity

23 HTEFS

Jiti F CMC-K X4 H - 3E5= 5RO 2 DL 2 1
ARG A, i CMC-K X HEeR . 4
B A H LAV A R, (HRBE 4 = T EAEAA
A A B A . 2018 4F, T1. T2. T3 H1 T4
b B A A A B R 9.6% . 13.2%. 38.7%
1 46.5%; T1. T2. T3 FI T4 kb3 {4 1 585 S0 45
TR 207.9% . 50.0% . 63.2% F1792.1%; T1., T2,
T3 I T4 AbFR) e 43 51 55 25.7% . 13.2% .
45.6% M1 63.9%. 2019 4F, T1. T2. T3 il T4 4b 3

B IR S A PR 14.1% . 28.7% . 34.5% 5§
44.4%; T1. T2. T3 I T4 ZbFREY 30w 7 Hil4E
B 342%. 56.1%. 21.9% Fl 65.9%; T1. T2. T3
T4 b 3 - 35 AKCRR il 4R S 22.3% . 37.9%
84.6% F195.9%, HT CMC-K EAWKPEFKE &1,
X+ HER AR B A — I N RE, REE
W RS SR, T CMC-K s
B, HIMEA —e M InThne, SR e
LS E R ORI A R . e 25 R 3R,
Jiti F CMC-K %} 13 pH JC i 5200 .

xR 1 A CMC-K ¥R H T IE RS 7 80520
Table 1 Effect of application of CMC-K on soil nitrogen (N), phosphorus (P) and potassium (K) contents
WE 2R (gkg') £ (gkg') 28 (gkg?) MWEZ (mgkg') B (mgkg?) HH (mgkg)
Treatment Total N Total P Total K Nitrate N Available P Available K pH
2018 CK 0.57+0.02 a 0.48+£0.02b 15.78£0.20 a 4.68+0.44 a 0.38+0.04 a 4533+252a 8.38+0.03a
Tl 0.54+0.09a 0.34+0.09a 17.32+£0.34 ¢ 5.13+0.35b 1.17+0.13 ¢ 57.00+£5.00b 8.39+0.04a
T2 0.52+0.06 a 0.42+£0.06b 17.01£0.73 ¢ 5.30+0.12b 0.57+0.12b 51.33+£3.51b 825+0.12a
T3 0.61+0.02a 0.40+0.02b 17.40 £ 0.46 ¢ 6.49+0.27 ¢ 0.62+0.36b 66.00 £3.61 ¢ 8.38+0.26a
T4 0.59+0.02a 0.44+0.02b 16.34+0.34b 6.85+0.19¢ 3.39+0.24d 7433 +3.21d 8.34+0.04a
2019 CK 0.56+£0.02a 045+0.02a 16.12+0.20a 446+044a 0.41+0.04a 47.14+£252a  838+0.03a
Tl 0.58+0.06 a 0.45+0.06a 16.02+0.68 a 5.09+0.38b 0.55+0.10b 57.67+1.53b 837+0.04a
T2 0.57+0.01 a 0.45+0.01a 16.58 £0.37 a 5.74+0.08 ¢ 0.64+0.13 ¢ 65.00£4.00 ¢ 8.32+£0.06a
T3 0.58+0.05a 0.44+0.05a 16.43+0.17 a 6.00+0.52 ¢ 0.50+0.02b 87.00£5.29d 8.35+0.03a
T4 0.60£0.02a 0.47+0.02a 16.87£0.09 a 6.44+0.76 ¢ 0.68£0.03 ¢ 9233 +£850¢ 833+0.04a

IE: FSIRR/NG FRFORAL BRI 2E 7 2% (P<0.05)

24 ATFFEE

Jifi H CMC-K BeS {34 (& 3) . 2018
A, AEEERR AT R X AR B 2 R, TL.
T2, T3 Fl T4 b XF BRBE 7= 7.5% . 6.2%. 14.1%

121%, T1 5 T2 25 KRB, T35 T4 ZRAEE.
2019 4F, ARSI E SX AR B E R,
T1. T2, T3 Fl T4 FEXTHERE ™ 10.2% . 12.3% . 19.2%
M 17.6%, T1 5 T2 27 AEE, T35 T4 EZ7RAE
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4000 2015 % WA SRR IR S
2019 HE B CMC-K it 4 100 kg hm2 Z545
T ol 25 1M CMC-K SESEHRHIBSEIE ST
23 W2 T, CMC-K it 5 it |
ﬁ% HAE . AR, AR S EMaFr-EZ b2 n
= - N = " .
=7 FIEMEER . RO CMCK AERE R L5150
A A K AN R IR AIR L, X 4 1K
ool Gy FAPLIBARE R TR TR, Fdr LA
e MR, SREE, #rrreSEESKs .
Treamen B AR A B A, I (E G
B3 FEM CMCK M4 TR JH CMC-K BT, Bt By e R e Ko
Fig.3 Eff f applicati f CMC-K illet yield < o o .
‘e Hilbetolapplication o onmifetyie e, BT IR SHRAHRTCRAT 2 S
%2 CMCK FI8 5% T FIEHRIEHE 5t 5347 Pearson 48X R4
Table 2 Correlation analysis between CMC-K and various indicators (Pearson correlations coefficient)
CMCKIiit HHaki HHLSR R 4 BH Lo HRGRE AR
CMC-K Soil water soil electric Total Total Total . R Available  Available .ﬂi
L .. . . Nitrogen . Yield
application rate content conductivity nitrogen phosphorus potassium phosphorus  potassium
CMC-KJifi &= 1 0.5587" —0.3807 —0.0277 0.1772 0.2494 0.9159" 0.5776" 0.8341° 0.7180"
IS KE 1 —0.3368 0.2698 -0.3144 0.6132° 0.8059" 0.2704 0.4792 0.8142*
T+ R 1 0.3907 0.2959 —0.5030 —0.4091 -0.5390" —0.0085  —0.1453
o) 1 0.2327 0.0739 0.0555 —0.6686" 0.2834 0.1987
X 1 —0.7473"  —0.0280  —0.1476 0.1335  —0.2113
44 1 0.4168 0.0145 0.2448 0.5123"
TEEE 1 0.5543" 0.8032°  0.8861"
R 1 02443 0.3046
LG 1 0.8347"
s 1
W 7 FIR0.05 B F K,
3 g B AR 2E SN 2 s 2019 4F T [JSR B0 O B +-
‘ B ’ e R =y S E5TRg
A & PETH . — A K B N N iﬁ‘
CMCK EAT B ok, RERSM | gL T TER R SRR, CMCK A gehefy -5

B IUE KR o A% it FH RE 98 IR B AR 15 1 45
Koye MIRERLEIE, b CMC-K Jiti A n, +
e EK IR MBS R A ke, ok s BBE A
FHERK S+ S K B, B .
— B = RS R KR, AR IROK T TR
R RFEHOR; Rl TA RS Rk 4518
Ha, GRS R KEE ) B E L —J& CMC-
K B 3K o0 bt S5 BRI A AE , BT B 4K
Oy it EEWR I, A I K A E AR, T
AR ZERTAE . A S R A b R R4
FRFRY], A EKERREL T, M CMC-
K W3R ;ISR R R ST,
CMC-K IR B & A, 2018 4F,  HH[]It
B XS IR S K B T 16.3 g kg IEIL T, 4xiib

TR, TR ek TR 1 E AR T3
F5H . CMC-K A 48 B 5700 ) FE Tl 1 J e ik
K 3P K o W AL EE 5 i B o R T B — 25
5T . CMC-K it FH -5 AN [ B J %) 1 38 55 K i A 2k
PERIE 25 3R, ANAE 6 A AN 7 k%) i 252
5 (P<0.05) , HEMNW¥RAHEEZES (P>
0.05) .
3.2 iEF CMC-K 3t 35BS R

T SR ROR LR R A A B R
MM EFREZM, 5 E0nTE S 71
BV RIEAC . AR B 8 5 R E 7 3K
TS (BT o RHEEEAR pH LLCARVEYIRIK
FIHEER R, HAAE NP R385 0 RPN
MZ%, NRIREERE, A HHOK X 72 A
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FAKBI, 85 CMC-K it & i 245 e 7 1%
TR ISR ERANEAL T, A CMCK 2
SR IR AL, T TR RIME, K
HLSGORFEAG; TR, WTREH T2 T4 R840 1
WSRO B U BE A BRI, n E s
B IR AR >, A SRR AR
KT TERTUR, SRR+ 1 5%
T A, AR 4 5555 0 2 - W SORI] 23 AH T 85
FTEL, 31X — A5AT LA B AR 25 7 e A ) R e i
FREUES . CMC-K it & 5 AN [ B 4 19 3 S
PIZRPE M P 25 3R B, ANAE 6 A k% B R
(P<005), HEBB¥RLHRELXLR (P>
0.05)
3.3 e CMC-K 3 H3#5 9 HIs0

Jiti FH CMC-K 7E W [t + 38K v R, thpgtgxt +
W B FR Ay B A —E R BHE X —
e AP 1 8] — o e, MRS T IR S 45 R
() - AJERE S SR R I 25 R, A3 1R 4y
PR RRI R B ARG, B - 48R 015 2R [ R
B R SCRIT LA BB A % 43 ) FH SR A ko R B2 iy
AT AT LU AR B 8 28 7 7= B 500 BE R A5 B BRI
H AT L, CMC-K EAT i #f b 39 ek R R i
W . CMC-K it FH i 5 - 33740 i etk [0 5 4B &5
R, 28, SBMEMRAEEEER (P>
0.05) , WHAR. AMEBMARGENAS B ELER (P<
0.05) o HELWELFKMT, WIFL T CMC-K RBIZIK
MR IR PO, FEARGRI AT, il CMC-
Na fgf% i 25 58 = HIE A & e o ST RH AL
At F K AT AR M RL RS EA 0 1 25— W2 R )y i 1
FEZ, U CMC/PEICR 20 i) 7K U6k I F B 1R #5
FH L 2T 4k K 90 K JE I (SCMC-GA-NF) REfS 4R & Crs
F B een CMC 3 Fe,0, 40 K M B KRS T
Pb(I1) W Fff BB 71127, CMC BEWE 35 J: Bl K
FIBERS, CMC RN IERE (AM) PO HEA L R YR )
BT L BRI o 4T,

4 ZHip

(1) %+ 5 R Ui CMC-K REfE 4 5
BFAEKERWY (6 AF17H ) FEH (10 A) /Y
TS KR 14.6% ~ 121.7%, Xl (8 A9 A )
TS KA K

(2) 8+ &S HF A5 R CMC-K it FH i

( 1000 ~ 2000 kg hm?) fEFH T, A FAEKFRTN
(6 H) +HEFHRE ERT; | $ETHFE L 37.3% ~
73.4%, AR CMC-K i i 5XF I & 25 %5 &
AR TAERER (10 ) HERhREpE
WA . BRIRIREE A 19.2% ~ 21.8%; fk F A FHEK
i) T4 SR R BRI

(3) ¥+ = FoE s B it CMC-K X 314
A EUMAeH S EIARA RN, HEERHE R+
AR . SRR A, AR R R R A
5 9.6% ~ 46.5% . 21.9% ~207.9% F1 13.2% ~ 95.9%.

(4) ¥ 4 w5 JFHT i B it FH CMC-K RE % 4%
R HOK AR, B E AR RIS, R
BT WA, BB TR, CMC-K fEN L
TR R AR A B v RO R L % 9 it R
100 kg hm.,

S H -
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Effects of Application of Potassium Carboxymethyl Cellulose on Soil
Water and Nutrients in Newly Cultivated Farmland

YANG Shi-qi"?, WANG Yong-jie"?, YAN Xin"? XING Lei"?, WANG Wei-shuai'?, GUO Ping"*
(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2. Key Laboratory of Agro-Environment and Climate Change, Ministry of Agriculture and Rural Affairs, Beijing 100081, China)

Abstract: [Objective] Based on the requirement of soil water and nutrient improvement of newly cultivated farmland
of Loess Plateau in Yanan, Shaanxi Province, potassium carboxymethyl cellulose (CMC-K) was acted as a soil
amendment. [Method] The field experiment was conducted with 5 treatments ( CK, 0 kg hm™; T1, 100 kg hm=; T2,
500 kg hm; T3, 1000 kg hm™; T4, 2000 kg hm™) to research the changes in soil water, soil electric conductivity and
soil nutrients. [Result] CMC-K application improved soil water content 14.6%-121.7% in newly cultivated farmland,
the efficacy of CMC-K application was better in early (June and July) and end-stage (October) of millet growing
season than those in the middle stage (August and September). The large CMC-K application amounts (1000-2000
kg hm™) could improve significantly soil electric conductivity by 37.3%-73.4% in early (June) of millet growing
season, and soil electric conductivities of all treatments were decreased significantly by 19.2%-21.8% in end (October)
of millet growing season. Soil electric conductivities presented decreasing trend in the millet growing season. CMC-K
application had no effects on soil total nitrogen, total phosphorus, total potassium, and pH, but enhanced soil nitrate
(9.6%-46.5%), available phosphorus (21.9%-207.9%), and available potassium (13.2%-95.9%). CMC-K application
could increase millet yield by 6.2%-19.2%. [Conclusion] CMC-K application can hold soil water, promote soil
nutrient absorption and raise millet yield in newly cultivated farmland in Loess Plateau, which may act as a soil
amendment and the recommended application rate is 100 kg hm™.

Key words: Potassium carboxymethyl cellulose (CMC-K); Newly cultivated farmland; Soil water; Soil nutrient
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