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AR A B HBREERE LIRF SO

\ > N2 *
IO, ¥ W, R #, BEE, Fhs
(T RFACEBEAON BHR SIREE R, B = il BUR A G A S0 B S0, BT 832003)

 OE: SRR DL mAR AL A K I 3R AR, 3 I S Vo TR A T ol L AR HLAE S 1, Al Ak e i
TATEARAETGNE £ AR ML PSR IS , SR AR, B8 5 M FAFEATAL(CK) 5 B AL (TLIE, CF) ., & &M A HLIL(AF)
IR MAAA AL (HF) . BT A VLIS EB(BF), %5 T AFEMIEA B AE AR . AR R . P Ei . LRl &
FEAFIARME, S5REW: 5 CF AL, REREAVIES R AR, e ERARER &8, K4, AF 4
5 CF AP i 48 TARAERT A S FL S (Gy), 35N 7.18%; 5 CF AbBHAHEL, HF AbBEXIARAERRSS . 250, P 28R (7). B
MR AR A i B3, AN T 6.38%. 3.92%. 11.01% F1 14.52% ~ 11.84%, HRAEZEHIM T 30T 4 it i ; BF 4b38
FRAE AR P2 41.21% ~ 49.48%, [N H E0G A AP EOR, MIERMRMSEL . R, MBS . HimsEskT
YR ERET 27.91%. 11.83% 1 9.76% . X+ H3EMIE, AF. HF F1 BF 403% CF AbFRY) B E 48 5 T H 567 3k
i, BF ARFE LT £38 pH, HAHEFHUR . Siff 20U S m T AN . BF B IEIEBMR AR =T . TERE
2ERCRALE BT 3 CF B R T 5.83% ~ 19.33%, B m THMAM, 82, 3 FREE LS REMRERAEA K, W
YRR, #5 EEAHME S RULERA R, R UBEA YRR SCR el . H, e A N Rt L
JEREAR AT LARAS B o AR AE 7 B B IERERI T A8 ) vk ol A T PT RR SR R

KB ARAE; AR TEEE; HHERS

PESHES: S145.2 XHERARRRD: A

Effects of Different Liquid Organic Fertilizers on Cotton Growth and Soil Nutrients

WANG Yan, LUO Tong, MIN Tao, CHENG Liyang, LI Junhua®

(Department of Resources and Environmental Sciences, College of Agronomy, Shihezi University; Key Laboratory of Oasis
Eco-agriculture, Xinjiang Production and Construction Corps, Shihezi, Xinjiang ~ 832003, China)

Abstract: A pot experiment was conducted to study the effects of different liquid organic fertilizers on cotton growth and soil
nutrients in order to determine the most suitable type of liquid organic fertilizer for drip irrigated cotton fields in Xinjiang. Five
treatments were setup: no fertilizer (CK), conventional fertilizer (CF), liquid organic fertilizer containing amino acids (AF), liquid
organic fertilizer containing humic acid (HF) and acidic organic fertilizer extract (BF). Soil nutrients, the growth, leaf
photosynthetic, yield and nutrient utilization of cotton were analyzed. The results showed that compared with CF, different liquid
organic fertilizers could promote cotton growth and increase soil available nutrient contents. Among them, AF significantly
increased stomatal conductance (G;) of leaves by 7.18%, HF significantly increased plant height, stem thickness, leaf
transpiration rate (7;) and total root surface area by 6.38%, 3.92%, 11.01% and 14.52%—11.84%, respectively, and highest in stem
and root biomass. BF significantly increased the total root length by 41.2% to 49.48%, and strongest in the net photosynthetic rate
(P,) of leaves, highest in the number of bolls per plant and fiber yield, and significantly increased the boll, seed and whole plant
biomass by 27.91%, 11.83% and 9.76%. AF, HF and BF significantly increased the content of soil available phosphorus, BF
significantly reduced soil pH, and highest in the contents of soil organic matter, available N and K. BF significantly increased
fertilizer partial factor productivity, agronomic efficiency and fertilizer contribution rate by 5.83%-19.33% compared to the CF

treatment, and also significantly higher than other treatments. All three organic liquids could promote dry matter accumulation,

OFRAETH: EHFHRF2EILSTH (316605981 FE K T 6 & T TIT H (2021 YFD1900802) % B
* 3l A (1ih630703@163.com)
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increase cotton yield, improve soil nutrients and fertilizer use efficiency, among which acidic organic fertilizer extract had the

best results. Therefore, the application of acidic organic fertilizer extract in drip irrigated cotton fields can achieve higher cotton

yield and fertilizer use efficiency, thus is conducive to the sustainable development of drip irrigated cotton fields in Xinjiang.

Key words: Cotton; Liquid fertilizers; Drip irrigation; Soil nutrients

BTIRAR AL AE TR ] A N A R E K G
SR o, #RE 2020 K, HTHAR AL R Fh RS
4 EARAERE RN ARG 78.9%, M T k4 EARAE M
PR 87.3%. BT RKED, Hrsmi 2R AR
T HE (EREBE A R ARERE, XFK | R T ] A
H A7 A TRE I 3 A VA A IR 2 A
55 v V1) [T AR AR R A AR o ARl 3k I R
e R EES, RIREMR R AR Tz
A, LASERER ], WA AEe) by AR B Y 35%
ZeAiP T R OR AL P A A, 2 i R A
HIARGERE , Al 13 1 P 0 5 T A AT 2 ik A
GF A REARRE R, AR D o A L B AR R
WARREAL S8 AV R SN, HA =2 A, iz
far . MR RR A A . RE S [
WARREAEEUR N, 2 B E AR R, T 77 1R 3 2
T, AT LIRSS S5 bR 20 45 A SR B o AR AR rh 5t
RAED,

TEB 3R, AL R A T A A0 AT b i FH % 5 3
PR R 59.6%, i Hif b IEE 5 35 e
SRRAR L o A S ) R A i o R A A A
Tty 1 A AL BT ) B VAR A BLAE AN SR il 2 AT
YIHE KT R IR0, ] AR 1 5 0 Y B AL 2
PR, R EHES A R, EW IREE Y
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HHT, WAA VAR EZ LG RR . IR N R
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REAF g 0 IR A HLALE & LAY . stk
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AR, AREEES SUEEM, #—ELERCE,
X A W B R, GBS T 00 S R
1), AR RR A MLAEAE B LA IR | 8IS R R
it 5 4B SR AT A A5 T AR AT R
B, JE S IRAE N A R A B 4y 22—, ARSI
F LTIk, AT AREL . I IR
R R HEVE D A 1 | s AR i 45 Tt LA
FEAERUC, WA VUER R —F AL, oL
Y X AE A ARG Y, H R AP T HEAE
M S . DR R N0, R
YEYIN 2 i WL AR L RS EY AR K7

AR AR AU, T EE RS 5 L3 BRI Y
PESEPVERT, AR LA E T A, WA
HUALAE T 5B g BORANES & , Jr i, BA)™
] (4 1O PRt TR SR MLAE B 1, & i
PR DAL I BE A I D PR3 75 e 14 [ s fek ol 12 5 )
IR

H T AN [RS8 B WA AT HLIE AT AN R B 37 20 7
AR, XAEY) AR K RS A AR ]
(7] B A [5 195 4 00 98 AR A BT ) i 7 -, o0 SR A7 22
5o HRTRT AR AA UIE AR A6 1 (9 18 H] -5 67F
FERD, R WARAT HUIL S (AR 1L 22 2 A (B
ARy, MTTBFPAL | JEAE B o i i, A
T i B A R A HLIE , PRI AR AL K
KT IR B PERRE MR, O 08 fo 1 B e R A B
AR ML SR 2, 5 70 DA 7 st A LR P
AHLE, (RBERN T FFE Rk i, SR it at
HEARIE o

1 MRS

1.1 RIEw

R T 2020 4F 4—10 H 7EH i A W11 A W+
KPR F BRI U (44°23'N,  85°41'E)i#k41T, 16 T
HAHEH 0~ 20 cm HHZ 13, 2T, T 5 mm i
TRA188 o a3 R+, R RE A AL T
pH 8.09, FHHLE 18.64 g/kg, A 52.97 mg/kg,
AW 17.32 mg/kg, #AA 173.93 mg/kg, itttk
R AR . BEAE . BRAESR B IR ZE (B N 460 g/kg),
WML —4% (& N 120 g/kg. P,0s 610 g/kg), FRERHN (A
K,0 520 g/kg). HERIEAA P 3 F: & &L R 1A
AHUIE(AF) ., & 858 R W AT HLAE(HF) . B HLAE
RILW(BF), MW E . B, i aa,
PRZE (¥ N 460 g/kg, /NukD) . B2 —% (% N
120 g/kg. P,05 610 g/kg, RIKIEE). HBRM (T K0
520 g/kg, HAIH), REFSMARICA . B, #REFR5
FE—3, YR NT0g/L. P,0s70 g/L. K070 g/L.
WA TR MRk 1.
1.2 Rt

R Aok, R S NMEHGR 2), B
MEHER 4 ), WSS FBIE 2 )k,

http://soils.issas.ac.cn



5 4 19

EWTEE AN ACA HUIC RS 7 SE A A8 A 1 S 3R 23 i R 741

x1 BREANREREREFS SR

Table 1 Liquid organic fertilizer properties and nutrient contents

b3 WARA BB SR it Sk TEHLAL L
pH AL (g/L) N (g/L) P20s (g/L) K.0(g/L) N (/L) P,0;s (g/L) K20 (g/L)
AF 437 6.68 15.73 0.55 2.42 54.27 69.45 67.58
HF  6.64 6.28 2.25 3.00 7.50 67.75 67.00 62.50
BF 4.6 6.20 0.6 36.89 2.17 69.40 33.11 67.83

40 f. RSP, RTEEAEER 21 om,
28 cm) 2EABHA KT + 10 kgo SR L SR A
BikiE 42 5, F 4 H 28 HiGR, B2 EWEH
B3 MRS SR L T . WG A I I
ARV, R B P A AL R A, BRI
SN 600 mL/pot. ARFEARAL AT AL AL, RIL
A Z U JEI A IS RN2% . R
J& 27 d)3% . W R 47 d)10% ., B H )R
57 d)20% . WG 67 d)20% . EEAEIGH T
J& 76 d)25%. LR WIGHT S 85 d)10% . A WI(ih
)5 98d)10%, HHITiEAE 8 vk, IXI0 4% 4b B ALK it
MR 2 s,
z2 ABELEERERE

Table 2  Fertilizer application amount of each treatment

b & (/%) WAREHUIE =
N PO. Ko  (ml/ED
At fE(CK) 0 0 0 -

H FLE AL (CF) 2 2 2 -
FHREMRBAAIIEAF) - - - 28.57
TR AEHUEHF) - - 28.57

MRIEA VLR BF) - - 28.57

1.3 HHRRE

AR YIENE 75 DAL EE
126 d), FALHERAE 4 4, JFR AR S AR 28 (IR
2L HR LR TRN. MPRERIGRE, ¥
A IRAT, REL 500 g IR TN E 3R
SrEEhE
1.4 MEmMBRFE

B S I KR Y IR S XTI 1 mm
0.5 mm i, & 3BT R A A TR
Pk AN R AL Ak B = e >R
A s s A ORI A R R S A B H L
s BTN R O RRE IR AR JOE R E P,

PR ZERLIAE < bk = R 2R 53 SR F R RN
PR R MARAEE IR (RS 55 OB 7 d
DSE 1 bk . 25, EMEEZWIH TS 111 d).

SPAD {H SOGAZENE : ALY REM SPAD fH
ffi ] SPAD-502 M2 Z AWM, MARAETS W aR (i
Wil 56 d)RFRE 7 d M 1K, EMIEBAHENE
98 d), IEFEHRE A IAIG K L 11:00—12:00, i H
i 45 X OL A H & 480 &2 L LI-6400 (LI-COR
Lincoln, USA) MEMAEIIREM A S5 Wt
(P, TALREE(Gy) . MlH] CO,MREE(C). 754
(T o & B8 J8 S8 LED J6 ¥, b si b
1 500 pmol /(m™-s), TEEFEHITE 25 CAidy, HINHEE
FEHIE 70% Aidy, 2% CO, B, AT BE CO,
e B2k 400 pmol/mol, ¥ K 500 pmol/s.

M RILZSM 22 . ff FH Epson Perfection 4870 Photo
4, Win RHIZO /iR 2550,

PR S T R E - A AR E AR, &
105 ‘CA% 40 min, 7£ 75 ~ 80 CHLF ZHE, K
SRR A BB T
1.5 HIESH

Fn AR AL

R 22 RR(AE,  kg/kg)=(ite B AL B = i —
Xof B )i A Ak 5

RO 2E 77 )1 (PFP,  kg/kg)=lita A Ab 34 it 7 ik /it
A&

NEEL TR 2 (%)= (IR AR B 5 — X =)/
Jiti A Ak B 1 < 100%

Bl G M4 KR A Excel 2010 fil R studio
4.0.5; KM SPSS 21.0 #4777 22 53 Fil LSD 2% i & 1
K (P<0.05). SCHVEHE I R P (AR E2E (n=4) .

2 HEREHW

2.1 AEALEMNIBEKRS. ZHHMRM

NP 1 iR A AE B s IS A A Sl A R
A—2 5 CK B, A eIt T AR AERR
e ML N . FEREAC AR B, N [R) SE ALR AAA HL
HEXS AR AE K i AR A A EE FH A4 L CF AR PR, Ul
WG P AT BLAE A R T e dE A A A A K,
HhHF A0 B AR AE AR o A2 (E Ao i
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Fig. 1 Dynamic changes of cotton plant heights and stem diameters under different fertilization treatments
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SPAD {E¥{EH G 77 d 58K, BF AbFiM A
SPAD fH7EH )5 84 d A% K. Ui AL AE$2
Mgt R A, SR R R

e 3 XL IS B Py 3A). T

25¢
(A) a a a

20t

IS5+

10+

P, (umol/(m”s))
o

Sk

0

CK CF AF HF BF
b3

0.25r (0)

H e

020+

Mo
|_
|.

e

—

9
T

o

=

[
.

G, (mol/(m®-s))

0.05F

CK CF AF HF BF
ab 3

(K1 3B)HI G 3C)f4r#ral A1, #HLEL CK 4bBE, it
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AF. HF, BF ZbBEAHLL CF LB/ 514285 T 9.08% .
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Fig. 2 Dynamic changes of SPAD values of cotton leaves under
different fertilization treatments
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Fig.3  Cotton photosynthetic parameters under different fertilization treatments
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ik 21.03 pmol/(m*s) . X}F T,, HF. BF AbFHHLL
CF AbFEA3 SRR T 11.01% F110.36%, 225 03,
H, HF 4B 7,555, 35 9.40 mmol/(m*s). *fF
Gs, AF 0¥ Gofermy, AHEL CF AR T 11.01%,
ik 9.40 mol/(m*s). Cy(I¥l 3D ARL MRS P,. T,
G MR, FHEL CK ARBE, it AE A PR 257 38 AR T A
m R ¢, Hr HF fil BF Zb#AHEE CF Fil AF AbPE
ERER, BF AL G fedio A A IE
AR THEIAE <AL, $R 28l ,
MR CO, 5413,
2.3 ARAGEIBIERAESH N

W 3 Bz  AEABAR N, 45 Tt T AL BRAR A6 SR G |
SRR, BARAFRUFIRREI & T CK PR
IELRRAL), [RIE R S Fh 22 SR N i . 74
JE AR AL HH, AF . HF A1 BF &b SARK RIS AR %
YR T CF 4bsl, Hrp BF Ab3 SR KAEIE4S
BRI 220 5 1 B AR T 49.48% M 41.21%, HF

A 3 R 3R 1 AR AR AR U R 22 ) 0 ) S S R T
14.52% #1 11.84%; TE/E441U], AF. HF #l BF 4b#
SRRFUG 2 =T CF Ab#E, [WlRS AF. HF 1 BF &b
PO 22 5, BEn 22, SRR BUERME
HF b3, MR BRI
24 AELEMIBETYRERE=EEEHZN
m#FE 4 fin, 5 CK ALBEA L, 456 AR AL H fE
B F R B A SRS E T m R H
W, eI CF Ab#AHLEL, AF. HF F1 BF 4b#
P T AR A R R0 T4 B i s HF AN BF
AbFR G R TARAE R T Y B s BF ARFR W E AR
B TREZE TR UkAh, BF AbERARAERE . 25|
H R B B AR T B Y 3 = T AF F HF AZbBE
FEE 2, HF ANPERE ISR 5019 o fe s
A CF LSRR E T 2.68% Fl 7.99; BF Ab3AR1E
T R AR T iR AR, B CF b B 48
T 27.91%. 11.83% il 9.76% -

£3 TELEMTENPRERAESSHZE

Table 3 Morphological parameters of cotton roots at different growth stages under different treatments

e 44 b3 AR (mm) SR FTE A (em?) SRR (cm’) A%

1EE CK 3100.13 +153.46 d 511.84+8.14d 6.54+0.02 ¢ 15161.00 £ 155.82 d
CF 3133.72+176.24d 607.25+2.26¢ 7.17+0.44b 15078.67 = 116.74d
AF 3 668.90 + 170.47 ¢ 675.30 + 9.30 ab 7.80£0.09 a 15 766.33 +363.87 ¢
HF 4096.27+73.11b 695.43 + 19.66 a 7.62+0.05a 16 652.00 = 237.51 b
BF 4684.41 +114.68 a 652.09+ 11.37 b 7.78 +0.04 a 17 807.33 + 104.69 a

2248 CK 3594.68+71.59d 480.34+6.77 ¢ 6.95+0.27d 17 055.30 = 190.56 ¢
CF 4065.10 £ 196.23 ¢ 652.58 £26.67 b 8.01+£0.05¢ 19 907.75 + 489.03 b
AF 5468.88+59.20 b 706.89 + 13.64 a 8.15 + 0.04 be 2007622+ 8228 b
HF 5578.49+19.46 b 729.82+10.88 a 8.46+0.12a 20 759.63 = 444.66 a
BF 5740.27+91.98 a 72635+ 16.20 a 8.32+0.11 ab 20 340.75 + 389.33 ab

T RPEIRES 4 DEETIE L AREE, FFIERE AR/ NS 53R R A B R 22 5 i35 (P<0.05); T 1A,

R4 FTEHELIEAREEE IR E TR BREIF0E(g/pot)

Table 4 Cotton dry matter mass at different growth stages under different fertilization treatments

AEE A nf ES Wy KR Hb 3 R bk

x| CK 8.44+0.17 ¢ 7.48+021b 6.30£0.05¢ - 2222+020c 527+0.04c 27.49+022d
CF 11.88+020b  7.74+0.09b 7.12+0.43b - 26.74+047b 528+0.0lc 32.01+046¢
AF 11.76£0.15b  7.76+0.11b  7.52+0.12a - 27.04+0.15b 5.38+0.03b 32.42+0.14 be
HF 11.81+£0.66b  7.95+049b 7.77+0.09a - 27.53+£0.89b 5.38+0.02b 32.90+0.88b
BF 1247+0.02a 846+032a 7.63+0.10a - 28.56+£030a 5.83+00la 3439+029a

nt: 22 1Y CK 7.97+040c  877+043c 7.48+024e 17.39+028e¢ 41.62+126d 5.79+0.04d 47.41+1.22d
CF 2233+024a 1676+024b 18.81+047d 51.24+026d 109.13+0.58¢c 10.51+0.30¢ 119.63+0.84 ¢
AF 19.38+0.50b  16.51+0.09b 20.07+036¢c 56.78+0.16b 112.73+0.79b 10.63 +0.13 bc 123.35+0.76 b
HF 1949+025b 17.24+028a 20.77+037b 53.59+£029c¢ 111.10£0.99b 11.35+027a 122.45+1.09b
BF 2253+032a 1656+0.12b 24.06+0.29a 57.30+024a 12044+0.45a 10.86+0.04b 131.30+0.44a
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Wk 5 fiiw, MEAEARFE S CK AbHAH L5 2
o TR SR AT OB . MR . SRR i, B
1, BF Rb3 Y BRRR U B, B T LA B
HF Zb¥itkm s, W% m THAbAE, AF, HF #l

BF b PRZML 3% & T CF 4b#, Hih HF Ab BRSO i
K, ¥ CF AbFHEE T 3.92%, AF. HF., BF Ab3itg
A3 CF AR I = T 1.74% . 1.12% F13.09%,
Hrh BF b B AEA e, W T CF AR,

£S5 AEHERLIENTIE

= e B2

wr-e

) AESEN: A

Table 5 Cotton yield components under different fertilization treatments

Ab ¥ FRR R EL () R i (cm) ZEM (mm) A5 (%)
CK 2.00+£041c 3338+ 1.63¢ 6.48 +£0.13d 39.76 £ 0.01 ¢
CF 4.75+0.60 b 40.46+0.75b 7.40+£0.11 ¢ 43.02+0.00b
AF 5.08 £0.76 ab 40.58+1.02b 7.51+£0.11b 43.77 £ 0.00 ab
HF 4.83£0.37 ab 43.04+1.23a 7.69 +£0.04 a 4350+ 0.01 ab
BF 525+043a 41.17+1.23b 7.60 £ 0.05 ab 4435+ 0.00a

2.5 ARELEITEFSHRMN

W2 6 Fron, FER AR 2 e AT &b 28+ 3% pH
LT CK AR, oy, AR AN [R] it A Ak 3 22 [
145 pH AL A WA 2 5, iAE 240 BF 403 pH
WEMT CFAREE, TRET 1.28%.

L), HF Al BF AP HHEA P& EHS CK
LEBEAM AR T 3.31% F1 6.89%, 2533, Hri,
BF Ab¥E IR ML & i, W S T bR
nh24, AF. HF fil BF A3 B3P & a5 CK
AR IR T 3.48% . 4.33% F17.06%, 225 03
Mo, BF Ab¥ A+ e WL it 2 T Ab 2

AN [ it S Ak B R4 588 5 T A A S BT Y 4
Ao, YWEW HF Ml BF A HEAA S BEEES
F CF 4b¥, H BF Ab¥+ 3R &R,

ANRIFE , AR AL B S CK AL FEAH L B E 4R
T AR R S . AR, BF Ab3E - IERR ALY
Wi, 5 CFAHAHILIR & T 4.18%, ZRE;
mh 2, A A A S AR I 3

BF Ab $H - 3 il e R0 O o A e o

AR, W A AR 3 CK A BEAR L3y 45
T eSS . B8], CF. AF. HF FI BF &b
HY5 CK AbBEAH b+ A 208 & = Bt s T
31.86%. 43.13%. 44.46% FHI 44.46%; 224535
PET 79.51%., 93.39%. 93.84% Fl 93.84%, AN[d]
BHY), AF. HF £ BF 4B+ 3 A 5omls & B4 B 5w
T CF hb#,

ATE Y], AR AL B S CK AL PRAR Lb ¥4 e 25 42
T RS . A, HF A1 BF Ab3E 4 BEE
MBS CF MM 5 E T 3.60% Fl
3.66%. MHZH, A A AR R S RS
—3, BF AbBE 3 A A i e o

Hi & 4 AT, ARG HLIER) pH 5 +3% pH 2
FIEAHDE(0.7197), SHbkT 95 5 3 A ¢
(-0.703%). 1+ pH 5 HHEAHL(-0.7687) . &%
F(-0.786 )R W EMASE, B PR S ES L
HEAT RO o B B R A DE(0.584T), HIEAR S+

R 6 A HEABALEE AT 1 1 3B 1L 1E R AT #200

Table 6  Soil physiochemical properties under different fertilization treatments
W A3 % pH AL B B A ARk T
(grkg) (grkg) (mg/kg) (mg/kg) (mg/kg)
W CcK 8.06+0.11a 1872+0.22¢  0.98+0.00c  4885+145c 16.51+0.32¢ 17129+ 1.57 ¢
CF 7.92+£0.04b 18.84 £ 0.28 be 1.00£0.01 b 52.35+0.76 b 21.77+£0.47b 190.67 £2.22b
AF 7.85+0.02b 19.21£0.12 be 1.01£0.01ab 53.67+1.24ab 23.63+£032a 193.40 = 1.21 ab
HF 7.88+0.06 b 19.34+0.34b 1.02+0.01a 5428+ 1.63ab 23.85+0.76a 197.54+4.75a
BF 7.82+£0.11b 20.01+0.23a 1.03+£0.00 a 5454+0.88a 2385+0.15a 197.64 +£1.90 a
I 22 14 CK 8.05+0.07 a 18.69+0.11¢ 0.99+0.01d 46.23 £0.76 ¢ 15.42+0.82 ¢ 178.76 = 3.18 ¢
CF 7.90£0.01b 18.72+0.12 ¢ 1.00 £ 0.00 cd 54.54+0.88b 27.68 £0.63 b 199.55+1.29b
AF 7.83 £0.02 be 19.34+0.30b 1.01£0.01bc 5629+ 196ab 29.82+042a 202.08 £ 1.82 ab
HF 7.88+0.05b 19.50£0.47 b 1.02+0.01ab 56.29+0.88ab 29.89+0.84a 204.40+2.14 a
BF 7.80£0.02 ¢ 20.01+£0.21a 1.03+£0.0l a 56.73+0.76a  29.89+0.36a 204.60+1.19 a
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Fig.4  Correlation analysis between properties of liquid organic fertilizer and soil nutrients
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Table 7 Nutrient utilization rates under different fertilization
treatments

AbE IERMmAE = RO AR A 243 % AR} BT ik %
(kg/kg) (kg/kg) (%)

CK - — -

CF 8.54+0.04d 5.64+0.06d 66.05+0.17d
AF 9.46+0.03 b 6.56+£0.06 b 69.37£0.09b
HF 8.93+0.05¢ 6.03+0.07 c 67.55+0.18 ¢
BF 9.63+0.10a 6.73+£0.12 a 69.90+0.31a
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