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Effects of Different Compound Fertilizer Application Amounts on the Growth, Yield and
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Henan Xinlianxin Chemicals Industry Group Co. Ltd., Xinxiang, 453731
Abstract: To explore the effects of different compound fertilizers and their application amounts on the
growth, yield and economic benefits of Cyperus esculentus L., humic acid compound fertilizer F1 and
high phosphorus compound fertilizer F2 were used as test fertilizers in this study. Three application
amounts, namely T1 (50 kg/667 m®), T2 (65 kg/667 m®) and T3 (80 kg/667 m®) were set, with a no-
fertilizer treatment serving as the blank control (CK). Seven treatments were conducted. And plant height,
leaf area, SPAD value, tiller number per plant, fresh and dry weight of shoots and tubers were measured.
The results showed that different treatments exhibited environmental specificity in terms of morphological
indicators, yield and economic benefits. In terms of morphological indicators, the plant height in both the
field and the plot was highest under the F1T1 and F2T1 treatments, respectively. The leaf area was the
best in both the field and the plot. Among them, the leaf area was the largest in the field with the F1T3
treatment, and the leaf area of F1 treatments were the largest in the plot with the F1T2 treatment. The tiller

number of per plant was the highest in both the field and the plot under the F1T2 treatment. The differences
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in SPAD values among various treatments were not significant. In terms of yield-related indicators, in
the fields, the fresh weights of shoots and tubers in the F1T3 treatment performed the best, and the dry
weight of shoots in the F2T2 treatment and the dry weight of tubers in the F2T3 treatment performed the
best. In the plot, the fresh weight of shoots in the F1T3 treatment was the highest, and the fresh weight of
tubers and dry weights of shoots and tubers in the F2T2 treatment were the highest. The economic benefit
analysis indicated that the current season’s F2T2 treatment had the best benefit. From the perspective of

sustainable soil production, F1T3 treatment not only improved soil quality but also increased production,

thus providing more advantages.

Key words: compound fertilizer; C. esculentus L.; application amount; yield; economic benefit
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Tab.1 Basic physical and chemical properties of tested soil

VEL I R e A4 TR A A3 280 B
Hb A

(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
KH 8.65 9.09 0.66 0.82 1.62 80.67 29.24 138.88
NES 8.30 8.95 0.58 0.92 1.58 92.34 28.56 107.68

1.2 It

A T8 R R AT /N DX P ] 26 FF Jé A [ 4
M. ERREAIE (F1) MEgEaie (F2)
HUEE 3 AR, 498 T1 (50 kg/667 m*) |
T2 (65 kg/667 m*) . T3 (80 kg/667 m*) , LA A
AEAL B AR (CK) , 2B F AR TIEAE,

BB E 3 ER, /ANX AT R BENLIX 4
HEF1,
KHEMPET 2024 42 6 F 16 HFAE, RH
M, PREEZY 15 cm, 4THEZY 25 om, it AESR I
TERE, A HENX R 667 m*. /NX IV
T 6 H 11 HRMATSRERE, PREEZ 10 cm,
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FTEEZ) 25 cm, JERIDFE KL, WA S5 cm,
FIETEIBAZ) 10 cm, FEA/NXTEF 36 m*. /18X

[ 0.5 m BERYBRESHT, Bk HoKERE. AR
Rty =Wk 2.

& 2 Wit
Tab.2 Experiment design

b JlEokt AR (kg/667 m*) Fadri (kg/667m”)

CK — — —

FITI HAINE 17-17-17 50 N: 85, P,0;: 85, K,0: 85

FIT2 B 17-17-17 65 N: 11.05, P,05: 11.05, K,0: 11.05
F1T3 IIE 17-17-17 80 N: 13.6, P,0s: 13.6, K,0: 13.6
F2T1 JEA5F) 12-18-15S 50 N: 6, P,Os5: 9, K,0: 7.5

F2T2 JEA5F) 12-18-15S 65 N: 7.8, P,0s: 11.7, K,0: 9.75
F2T3 JA5A] 12-18-158 80 N: 9.6, P,0,: 144, K,0: 12

1.3 MEIBIRR T E

(1) BRE: TUEERE RIS /NX %8 3 X
PG GAERE, KRR sAE AR AR m (AR 2
IR A ) .

(2) MR THEE RIS/ N ZEPE 3 7T
WIS GAERE, WA KRS, f#AXIHE
P GAEAR AR . AR AR (S) = 0.80 x I
K (L) x 58 (D) .

(3) F3BERL: THEER RIS/ NX 268 3
IS GAERE, I3 Gei R R R

(4) SPAD fH: FHeZEpg KIMEEA /N X 8
3 7Y SRR, 4 SPAD A E M A SPAD 1H.,

(5) ZEM-FIPREREE . TIPS, &
ANNXFEHLEE 3 A 1 m > I m /AN EFTI, 2R
BONIE Y 7 25 i 95 5 A T 8 500 st b2 5
M FEREE . BRI A b 2R A R 2R R
REERAT RIS, Pk e, SRAIREEIE
AR i

(6) ZEMFIRZETHE: K (5) il EmA
Pt 515 AR B T HERE N 105 °CRF 0.5 h ),
80 “CHLT ZIHH JFFRHE,

(7) &P s WU T AaXIHE. &5
fi = MR — S A = BB + ZErF A - R
BHEA - Bl FHA - HARBA - HURIEA - AT
TN

I

J\
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1.4 HIRLLIE

R I Excel 2016 % 4 1k 47 9 Ak B, R H
SPSS Statistics 26 FAF X - T 220, il
it Duncan’ s 7E 0.05 7K-F biEAT A0 BE W] 22 A 55,
K GraphPad Prism 9.5 2R {4HEE .

2 BRES

2.1 FERIACIERT S T RZF KR KRR R

X R I 9 52 R 2R I A A K R A B8 43
(%£3) TLULEH, k& LLFITL AR .
125.10 em, {23 5T CK Al At it AE AL BE, -1
UL FIT3 A BER B e, 4 79.51 em®, {HEE CK
FHAB AR AL (F2T3 ALBEERAN ) 2 FHA B # .,
SPAD {H DA F2T2 4b PR B e, Sk 40.01, {HEE
CK Z5 AR, BHAMGAAL M Z T B2, bk
I BERCVA FIT2 Ab PR R M4, H7E FITL. FIT2
FUFIT3 ZbBirr, FEEMALE A MR, 56 ETHE
BEAR A H; A8 F2T1. F2T2 Hl F2T3 AL B,
RIAEE AR AR, bk BERCE M E L
TH ks, F1 AR ETHEREARM S, HE
L R AT fig 20t 2 ) R A 2 (e 2Tl v AR R
FAEt, DI BEE . R R S5 © SR
R, ARV AR AT, I S AU R R A
150 kg/hm® (10 kg/667 m*) %N iEH .
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X /NS R EERE R AR K AR oA (% 3)
ATLAEH, BR A F2T1 A H R, R 115.80 cm,
S H AR AR AL PR 7S SR B . i AURT SPAD E
BILLFIT2 Ab#E R i, (RS CKONH: bt L A
PESAEE . bR BRI FIT2 A PR i
fE, HAEFITL. FIT2 M FIT3 ZbPrb, B2 it JE

sEPMOR, 2% EFERAREH; mAE F2T1,
F2T2 Ml F2T3 Ab B, B A Fifi A it T =t A Aok
BARR A BERL SRR ETHR AR . BB RIS [
BEBER 5 543 BER IR BN AF e =S, BR T A
REFIRERZ M AL, ] fE- 5 AR L b 2 R RS JkE
PEAH G

* 3 TR AR IR RS R A RE KigtR

Tab.3 Growth indexes of C. esculentus tubers during expanding stage under different fertilization treatments

KH INX

Ak P LTEA SPAD il FARRS BERL P LRTpA SPAD FRST B

(em) (em®) (1) (cm) (em?®) (1)
CK 114.87b 69.62ab 39.77a 7.60c 100.92b 51.56a 39.64a 6.03¢c
FIT1 125.10a 78.23a 35.17b 10.15abc 102.36ab 55.72a 38.53a 7.33bc
F1T2 106.87¢ 75.28ab 35.37b 12.40a 108.67ab 67.39a 40.58a 11.77a
F1T3 110.40bc 79.51a 35.27b 10.25abc 114.22ab 58.21a 37.88a 10.23ab
F2T1 97.80d 69.25ab 36.05b 9.10bc 115.80a 66.81a 35.17a 8.90abc
F2T2 106.13¢ 77.75a 40.01a 11.30ab 109.75ab 66.29a 37.09a 7.23bc
F2T3 117.37b 59.64b 37.13b 12.30a 102.97ab 67.18a 34.08a 10.70ab

I FFIARNGFRRORZEREE (P <0.05) , T,

2.2 REIACEE ST B T WGR A E 2R3

M 4T LUE Y, 5 GRS Ak ([ fif
- T E) /EE ] x 100%) 2 74%, PZEERE
IKEEZ) 31%., TP 25 M- H AR K R/ X 33 2L
FIT3 AbBR M mdd. fE R, i F1JEHERE
ANEH FITL, FIT2 FFIT3 A3, A% T CK 4
SIS ZEH B P 21.7%. 3.7%. 39.6%, BRI
21.3%. 40.4%. 52.2%, LA F1T3 Ab¥iZEmffidezE
f R . WA F2 R & IR F2T1. F2T2
FF2T3 AL PR, FHEE T CK 43 5 2519 7 21.5%.
38.0%. 13.0%, PZEH™29.0%. 48.4%. 47.9%,
DL F2T2 Kb B 2 R S B R Bl AT AR ]
AR, PR AERHE AL A 50 kg/667 m” i, i
VoGP RORAE ;. FEMEAE N 65 kg/667 m® B,
A IR B0 T R IR & A s A6 H B &R
80 kg/667 m’ I}, JEEAHIRE & EHH WAL T R &
JB. M T F2T2 4B, FIT3 AL B AE R AR 1 25
PrEAIPEE T PR AR 2R K

B, FrA TS, A5 AL EL I Y5 B 2K
3 2 AR,

FE/NX R b, i FL SRR &2 & B Y
FIT1. FIT2 f1 F1T3 b8, AT CK YsLBisg ™,
Horp FIT3 Ab PRI AL, H 2R3 36.2%, Bt
ZEMAE" 40.8%. T F2 S G AER) F2T1. F2T2
FIF2T3 b3, AT CK IS isg ™, F2T1 4k
PREEIH 7 30.1%, HREEHE 2 9.2%; F2T2 AbPi=E
H-BE7 16.1%, HREER™ 62%; F2T3 AbHiZEm-1E 7=
31.6%, BLZEWI™ 51.5%, ZiARBLLA F2T3 AbBiE
Mith. AT, /NX SR HEE A, AR & it
FHRESH IS A S 1 S A TE B 22
2.3 FEIAIRE Rzt EL

BT EEE%E TR R, AT 25 em.
PH 15 om P SAE T, WIS AR AT 2 7
SR, AR B EONE T, MUE R RN
Y5 5 B 2255 8508 BEA T B oA

mE S UEL, BRCKA, Sy =
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ZEMPHE K 393.6 ~ 5242 76 /667 m®, HRZEFHME A
4426.4 ~ 5555.9 JC /667 m, UL A K 4848.9 ~
6052.2 JG /667 m*, Hrf, FIMHIRE A LA F1T3 &b
R RIS R R, B GE, R
ZRRT F1ERHR S IR A, 2R B 5 884
I F2T2 AL B i =W G LA F2T2 Ab 2 R 3R
2R GHARA NN RS, 238 R
oo MICAZER S 0T, b TR ZE S B A R TT

R ) EORYR . SAEAAEE T FIT3 ALBL 4%
PR ISAL T F2T2 4b8E, AR AR, Hi
FB AR A NE A O R T3 EES I e, W)
R FIER A R . SR IR BT AR
SR T RRSE AR oK, F2T2 A PEIE B K Y Z
Fe R U AR R, T FIT3 AR PN BE A T A
FRoT IR T, il ob EUASAL M A 3t ) 4l
Pt sCHE .

& 4 NETEAEAIRR TS EBCREAE T E

Tab.4 The C. esculentus biomass of the harvest period under different fertilization treatments  kg/667 m’
KH NS
b3 X Pz X Pk
fip o TH i TH i TH i THE
CK 1154.20d 319.75¢ 730.01d 494.29%¢ 987.86d 248.83c 525.72e 375.22d
FIT1 1404.92b 352.14b 885.27¢c 610.47d 1242.50b 312.19a 634.91d 426.80d
FIT2 1196.36d 327.97b 1024.87ab 703.89bc 1031.80d 261.13b 749.36¢ 506.90c
FIT3 1611.46a 413.62a 1111.18a 760.24a 1345.60a 341.32a 740.26¢ 497.63¢
F2T1 1402.05b 365.95b 942.03be 669.41c 1285.60b 326.95a 574.05¢ 425.76d
F2T2 1593.41a 436.85a 1083.52a 742.08ab 1147.20¢ 390.75a 851.47a 583.45a
F2T3 1304.90¢ 362.23b 1079.74a 771.80a 1300.50ab 330.44a 796.68b 530.40b
5 TEITEARAIRR TS 2 2R
Tab.5 Economic benefits of C. esculentus under different fertilization treatments IT /667 m’
b2 A BRERA O BRA IERHRA HfBA  BIEA S8 8 CKEeFl
CK 383.7 3650.1 4033.8 0.0 1060 1060.0 2973.8¢ —
FIT1 422.6 4426.4 4848.9 250.0 1060 1310.0 3538.9b 565.1b
FIT2 393.6 5124.4 5517.9 325.0 1060 1385.0 4132.9ab 1159.1ab
FIT3 496.3 5555.9 6052.2 400.0 1060 1460.0 4592.2a 1618.4a
F2T1 439.1 4710.2 5149.3 155.0 1060 1215.0 3934.3ab 960.5ab
F2T2 5242 5417.6 5941.8 201.5 1060 1261.5 4680.3a 1706.5a
F2T3 434.7 5398.7 58334 248.0 1060 1308.0 4525.4a 1551.6a

(1) ERME A S IB TSRS TS 25 IR0 1200 J6 /W f SHHR T4 5 00 kg T A BERHR A AT

I IE RS R, i A& 2 AR FEFIA

(2) HABBAGFER B RSB . HUREA A THA . H,

A 30 o6/ . FEIREA 30 06/ B . WA 500 o0/ . A THA 500 G/ Hi e

3 ¥ig

Mhvb B SRR, FEAS R IR 70 58 R
T HESR I R CR A R, DR TRk B e S
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SO ERR R Y A R R, NE XY
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K,0=150 : 240 : 120 kg/hm’, EPEBEAPRCLL 1 -
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1.6+ 0.8, A8 "™ 77T R A X i 5T 2
B, IHS LAY R R RO N67.5 kg/hm?,
P,0; 94.5 kg/hm’, K,O 78.75 kg/hm’®, Bl %0 Ak 49 fid
A1 1.4 0 117 WA, ASBFSEAE TR R A T i
IR, PAFIT3AHEN : 13.6, P,Os : 13.6,
K,O : 13.6 Ml F2T2 AbBEN : 7.8, PO, : 11.7,
K,O : 9.75 RCRIedf, BIRBEHBCIL N T < 1 ¢ 1
A1 : 15 0 125, BEFREET RN ZERTHES X
TR Ty AR SRR G . AR
Iz ZG MR LLEIREGE, P 24K 55
TAE ., B, JEEERE AR X IR R A
R LR A, PREE RIS AR KM il
it BB A L

Ao, KRR 5 /NG ™ 2 5,
AR T RS AR R R
MR S X . KRS HREEZY 15 cm, fTHEZ)
25 em, X GEIEES T LTI SR BN B
G HE TR AR T BE T — B, G SE PR AR 3
e, REMB IR B AR SR IR KRR 5 IR
CEARON; /NX R ) RS A ik s i h, T
B HERHEC L% Bk AR K A S ma AL . )5 SRR
g KH 5/NXRERE S, A E R T AR
RO BEUE, [ B i - 3E—1E Y — R B8 HAE ML
HA S, A i A Y ] R A A ™ S B
i e e A4 5.
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(1) Kb KHEME T, FITI AR
WhErde s, MEARLL FIT3 F FIT1 AP Bl mAE:,
MR BERLLA FIT2 ¥R 2 . /NXFIE T, F2TI
A FRME e, FIT3 AR 2, HZEEAR; M
TAIFRFI PR 2 BERC I DA FIT2 LB R PR3 ; SPAD
B 7E P P I} 45 Ah BRI 22 S NI B, R MAOR
PUBHIRE A F1 2K e bs B EA R R,

(2) YRS KEMHE T, XS
A AIEMEEE A, Wb Eg - (£
HFIRZE ) |, BHUUEHEIRE A LM FIT3 AR
I e NXFPAE R, SR A LR F2T3 ALBRIM S

ARG R R e K, 5K S R AL
T 22 5

(3) &V ks AT ML T4 LA F2T2
AbFR R, FIT3 AR S A e m, (ISR E &
I F1 AR &, F2T2 5 FIT3 ZbPEA) B A £ 57
AR, (R A FIT3 ZE PR 13.6%, Y4
AT Mt . KW TR . MR E
AR ELA B R R NG 7 O DR, At
F1T3 b PR A] A0+ 57 Fp s b, A AT
S EIERE ST
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