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Abstract: [ Objective ] This study aims to analyze the physicochemical properties of two natural humus-modified materials (M1
and M2) produced by different processing methods, compare the differences between the two materials, and investigate their
effects at different concentrations on the growth of maize under drip irrigation conditions. The goal is to explore the most suitable
application concentration and amount of humus under drip irrigation and provide new perspectives and practical bases for
agricultural production. [ Method ] The content of humus and its components in M1 (natural humus sand grinding fluid) and M2
(fully water-soluble potassium nitrohumate) was determined and the physical and chemical properties of the materials were
analyzed through elemental analysis, scanning electron microscopy, and Fourier transform infrared spectroscopy (FTIR). Then,
field experiments were designed to evaluate the effects of applying different concentrations (0.2, 0.4, 0.6, 0.8, 1.0, 1.5, 2.0 g'L ™)
and amounts (650, 1 300, 1 950 L~hm’2) of M1 and M2 on the height, biomass, and yield of maize. [ Result ] The results showed
that: 1) There were significant differences in chemical composition between M1 and M2. M1 had a higher content of humus,
larger molecular weight, more complex structure, and stronger stability in soil. On the other hand, M2 had a lower total content of
humus, a high content of fulvic acid (FA), a smaller molecular weight, and a lower degree of humification. 2) The microstructure
of M1 and M2 differed. M1 had a rough and complex particle surface with uneven particle size while M2 exhibited a smoother
and looser sponge-like appearance with no chaotic structure on the particle surface. FTIR analysis showed that M1 may contain
more aromatic structures or carboxylate salts and silicate impurities while M2 may contain more carboxyl groups. 3) Although the
application of M1 and M2 had little effect on plant height, it significantly increased the biomass and yield of maize. Especially for
M2, when its concentration was 1.0 g'L™' and the amount was 1 300 or 1 950 L-hm™, the biomass of maize plants increased
significantly by 40.11% and 40.74% and the yield increased significantly by 25.75% and 27.45%, respectively. [ Conclusion ] The
application of different concentrations and amounts of M1 and M2 effectively promoted the growth of maize, with M2 exhibiting
greater growth potential under the same conditions. This may be attributed to the role of humus in improving soil structure,
increasing and retaining soil moisture and nutrient content, activating specific biochemical pathways, and enhancing soil
microbial activity, thereby improving the nutrient absorption efficiency and photosynthetic capacity of maize plants. Considering
factors such as cost, it is recommended to apply M2 at a concentration of 1.0 g'L™" and an amount of 1 300 L-hm™ in the field to
fully exploit its effects in promoting maize growth potential and increasing yield. This provides new perspectives and practical

bases for the efficient utilization of humus in agriculture.

Key words: Natural humus materials; Chemical composition; Microstructure; Drip irrigation; Maize growth
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JUEHAG T —Se ke, (HICT 8 5 e #E 7
AN IE AR . HE A AT 7E I B A2
A FEERE T RETT 2T AN [ e 5 M 8 Ak B Y K
IR I SR A A R B R CR o G )
FAEDIN T AR 2 AR (M1 R M2) 2247408
A AR A, FES S RS, WS E
IR FRAR AN . & FER I )7 N i B
P 5 L5t P e 2R &, DT Ay Rl A= 7 B
£ 75 1) S AR A

1 bRk

1.1 R XHER

AN 58778 X AR R NE2 RS T = W ol = R ES ) S = S U
B Al A 2552803 (35°01'N, 114°24°E ), iZH#bIX
JEAET R R R, AR 13.9 C,
AEYIREK AL 615 mm, ZEKHEZY 1 875 mm, 24EE

Z 1) H I 2 300~2 500 h., - 3E 0 Ay LR (i
+, BEEIZ 50T kb R 4
1.2 ket
AHEFEIEIC T WP R R SR B 58 b L ( NFA,
77 HENEEJE VR ) 8 ik AN [R5 B Ak 2 s A ek
PERBHME I o MOBE— (R SR 58 B A b
FEWR, M1 ) S KSR K B8 oA Rk A A I T 8 I — o
WRERIIR WL, SRS B S DL T, A A5 3]
HRIFE A 90% (D90 ) 7E 30 um DL FAYIW,
Zea VIR o> KBRS IR AR I — R R AR 1
Wk, MOBLZ (KSR EIR AT, M2) 24 R
SRS TR A B B J 8 VIR B A e PR S R R A 7
AALRERR, A EIRRIETE A B e . SRIE
I AR A — 2 R B 1 SR AR B W, 2
PEEC, BB TR — R 2K R A
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*1 ARMBEERFSMER
Table 1 Basic nutrient properties of different materials
) A Pk ot B0 ]
Rl
Organic carbon/ Total N/ Total P/ Total K/ pH
Sample
(gkg") (gkeg!) (gkg") (gkg")

NFA 532.6 £15.32a 8.51+1.39b 0.31 £0.02¢ 0.17 £ 0.00b 3.58+£0.07¢
M1 5289 +7.77a 6.93+0.21b 0.34 £0.02b 0.17 £ 0.00b 4.13 £0.04b
M2 437.1 £9.93b 28.00 £ 0.91a 0.43+0.0la 171.8 £2.57a 7.76 £ 0.04a

H: NFA, M1, M2 4r 3R KRG AL . Mok — . B RhaE. 8. RS ES RN, P, KW TEEGH, [
— AN FRERRARES PR, SEZREE (P<0.05). Note: NFA, M1, and M2 stand for natural humic acid material,

material 1 and material 2, respectively. Nutrient contents of N, P, and K are listed based on the content of the element. Different lowercase

letters in the same column indicated that the nutrient content in different samples was significantly different ( P<0.05) .

1.3 RIEit

R 5 T 2023 4F7E S B ARl A 25 5206 vl i
17, AR £k (KRE 958 ), T 6 J 11 H#%
fir, 9 A 20 HWGER . AR EF X M1, M2 BIFPAL ),
I3 E 650( A1), 1300( A2). 1950( A3 )L-hm™
=RORE R, DI 02 (C1), 0.4 (C2), 0.6
(C3). 0.8(C4), 1.0 (C5), 1.5(C6). 2.0 (C7)
gL R OR [R] e JE Ab B, AMINAS Jite FF 9 Rk RS CK
(A0, CO), Fif 43 AN4bPE, AR 3 IRER .
AN [ e B K P St 205 X6 g ) o L 2.

RIS R X &, AN E RS 1 m* (1 m

x1m), i 5 e REHLIX LB R T /N HES . 3%
FAOERIEN 30 cm, 17HER 50 ecm, EA/DNXNFIE
12 #RFK I LART, 3% (0~20 cm) FEAf#A{L
PECR - pH 7.93, HIEAHLER 10.95 gkg ', & (TN)
0.80 gkg', & (TP) 094 gkg', &8 (TK)
15.47 gkg ', Tl A ( AN )40.76 mgkg ", A5 ( AP)
3224 mgkg ', A (AK) 71.05 mgkg s

JT A A FE A i A 35« RO (N D) 120 kgrhm 2,
BEAE (P,05) 75 kg'hm 2, HAE (K,0) 75 kg-hm 2,
B AL B R IRZE (& N 46% ). id MRS (&%
P,05 16% ). BRRHN (& Ko0 45% ). 75T KIEFIAT,
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x2 FRRERRASABINHRS
Table 2 The corresponding numbers treated with different concentrations and amounts

F & WS Concentration / ( g-L™")

Amounts/

(Lim?) 0.2 0.4 0.6 0.8 1.0 1.5 2.0
650 Cl1A1 C2Al C3Al C4Al C5A1 C6A1 C7A1
1300 C1A2 C2A2 C3A2 C4A2 C5A2 C6A2 C7A2
1950 C1A3 C2A3 C3A3 C4A3 C5A3 C6A3 C7A3

. CK (COAO) M ANt FH & 7 bt BB X B8 . R A] . Note: CK ( COAO ) was the control without humus materials. The same below.

K RIE) 30% LA K 4= 3Rm . BPARAE A3 ,
A T0%RNEAE KB IR Ry 38 AE it A o 35 9 A 2
THRATWIFRHATH K, B 7 d JF#HTE K,
Tt 22 WA =, W7 d iR —k, B
YR FH B B v G b i o Al PR V) 45 45 214
L E () 45 H AR )
1.4 MRS SNE

JE T RAL . KA 0.1 mol-L™' NaOH il
0.1 mol-L ™" Na,P,O; 1R AR AR BU R (HA), &
HAg (FA) B, SR 58 a3 F 4% e M im #ak ) s
JERE (Hus), HA M FA i, $IfE (Hu) Bk
203, B Hu=Hus - HA - FA,

JTERAMME: e (C). & (H), & (N), i
(S) & T ICE A HL ( Elementar Vario EL cube,
FEE) M. & (0) M EE 22T AAE,
IS RTE S 3R b 800 Chn#k 4 hISTEFIAS Y K 23
R EATALIE

PN HT: EERESE, HERAM, JF
Je RS IR A A 15 5. BEJS, B AR SN
A BOGHKEEE 3 AL ( Bettersize 2600, 4%, iL7° 7}
AR ), BRPRRE v B A T IR BN o R R FR v
EREE, JFRIE

e T B8 (SEM) ML, K kesh i
PG B A6 i e b, OF A U 49 9% B A ( Quorum
SC7620, HfE ) LI 10 mA AYHL BG4 45 s, Bl ,
P43 B 7 %% ( ZEISS Sigma 300, [ )
BERESIES o 6 UG R, i R 3 KV,
KA SE2 R HL T ERIN AR

AR LT AMERE (FTIR ) 4007 @i R
KBr JEH B0 A F ARG 20 A6t 4 e . e,
B 1~2 mg IR AFE A 200 mg A4l KBr #4210
B S AL SR I R R LR B B A

B J5 , B AE i A LT 414X ( Thermo Nicolet iS50,
EE ) b T o Hr . W YE B o Bk F 400 ~
4000 cm™', FHERECH 32, HFFER K 4em,
1.5 EXHERRESIE

FORMESL T 2023 4F 9 H YRS #E1 7 RAE o X455
AN P RIS Y R A AR EA TR A, I MR =
FAEY . RN A R EoK, e - .

EORBRE R S R e, A fy= e A7
KAV o

SRJE AR /N X P, AR R R I R K Y
i, IR

g ( kg-hmfz ) = (@4—1)){@—”))(%
0.3 0.5 12

1.6 HiEaE

FIH Excel 2019 #4750 £ dli AL 2, i SPSS 27
X IR IO HE AT 7 25 40 BRI Gl S PR, A 3R] 22
SRHXSHE (Duncan ) 2 AL, BEMKFE
g 0.05, f#i/H Origin 2023b #1724 & .

2 45 R

21 AEMBHEERAS RABEHRESE
I T F BT, SRR AR A5 7=
AT RIRBAE L . 22 3 BN T AR TRARHEE i ef 58
B I3 B LA 43 AT s e U B L T LA I NFA
H 8 5 A e, PR IR R T 388.9 gkg s
M TAbSR S, M1 A 55 58 5 K L2013 0 35 P e 114
B NFA TG EAE AL, M2 W77 A T 8R4k
SE AR CPE AR T R, ML B R B R A B A
386.2 gkg ', WE T M2, 7E M1 H, SR (HA)

http://pedologica.issas.ac.cn



2 1 Wk LA RARIEFH ST A A5 B AR iR 7 =R X oK A2 A=A 463

R EFERSERA Sy, SN 3034 gke !, &
JEETH BT AR Y 78.56%, WL T M2, M1 HA & A
38 1o 1 B B I 4 A S AR (Hu), oy OB 7 R
MR 18.43%, 4R, M1 Ry EMHmR (DOC)

TEMAL, U 091 gkg's KW M2, 5 MI ML
LB A R R I s>, BRI 319.2 gkg s

M2 H R R T R SR LR (FA), SRk

T 2425 gkg !, A HE A TR 75.98%, T
PR A B A1 5y Hu W98 24 07 1 6 58 o 6 i 1)
0.96%. [Fli, M2 1 DOC & & & ik 310.7 gkg ',
T M1 R & . BRINS, M2 B9 FE IS
KT M1, SR, AT o i & R, M2
FHE > T IEMEE R Hue WG], w4
FA 1 HA /) B &5 M1 Y.

x3 FREERBERREASHSHEMAALRISE

Table 3 Total carbon content of humus and its components and dissolved carbon values in different samples

) RN R & Ji 5 5 IR R0
FE i PQ
Fulvic acid/ Humic acid/ Humin/ Humus/ Dissolved carbon/
Sample 1%
(gkg!) (gkg!) (gkg') (gkg') (gkg)
NFA 14.58 = 4.38b 305.8 + 18.32a 68.53 +19.68a 95.41+1.52a 388.9+11.19a 1.12+0.13b
M1 11.60 £ 0.93b 303.4+12.9a 71.19 £19.23a 96.32+0.17a 386.2 +5.68a 091 +0.17b
M2 242.5+3.0la 73.60 = 10.81b 3.08 +1.30b 23.234+2.85b 319.2+7.25b 310.7 £ 5.29a

TE: PQ, WA AEF BT SIR M E ot o Al — 51 IR R /NE 5 B3R R S [ R S AR TR 20 23 6] 22 5% 3% ( P<0.05 ). T I

Note: PQ, percentage of humic acid in alkaline-extractable Hus. Different lowercase letters in the same column indicated significant

differences between the same components of different samples ( P<0.05) . The same as below.

2.2 ARMEIEITEHE K

AR T RIRIEHH BB NFA J =) M1
M2 C. H. N, S, O BILRIMWH . M1 5 NFA
ZI S ICR & AR 225, [HIFAR7 A4 B
e, MEZ T, M2 C. N, O JLE&E 5 NFA
ML AHLEI R 2522 7, 5 M1 AHLEL, M2 1

C/N L T C ILR & BFEARAT N ST & & =AY
M2 & AR, C/H A C/N HERY AR AL S e T AR i
AT A A S5 AR AR, i 45 & BE AL
FRENE. — M, BRI C/N HEERE A YL
MERL S P o i, DRI, ML R M2 )i FH T RE 2t
FLH 7= LEAS R O S

R4 TREFMAETREN

Table 4 Elemental composition of different samples

FEdh c/ H/ N/ o/
C/H C/N
Sample (gkg") (gkg') (gkeg!) (gkeg!)
NFA 524.0 +£ 3.63a 36.26+2.78a 8.51+1.3%9% 4294+ 3.11a 1449+ 1.01a 62.37 £9.73a
M1 519.2+0.25a 39.24 +0.62a 6.93+0.21b 431.2+2.29a 13.23+£0.20a 7495+ 2.26a
M2 441.2 £ 1.04b 3544 +2.11a 28.00+0.91a 319.6 £ 1.62b 12.47+0.71a 15.77 £ 0.48b

2.3 AEMEKE S RS B AR o A 0, HE(EAERNRARAL , 1]

i 31 PR AR B 4o UL 6 2 F 5
T, RAORHER TN~ BH, BB
BEPE . VR IEABLORSRIE SFHER . P 1 R TR
FEBMRORLE SIS AE . LI . NFA BB 50
SN I, IR SRR 4 e
XEE . AT T AR ML, S

HIFOR R o3 A e, HAR PR/ RGTIEHIIN
BEAh, AR R RAR/NT 120 H (125 um) 1)
BOR, AREARUEAR &3 ER LY M TR, Ml
£ 125 pm ARABUMG N 0, FFETREHERSM. 5
NFA A0, M1 BRI — B0, 5/ Aok
B 7RI, AT REA R T AR R HACE
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TE: M2 BIEWR TGS, HAKIE, BOCRAR S i R AE
Note: M2 is prepared by drying the clear liquid, which is

completely soluble in water, so it has no particle size distribution

characteristics.

BT AFERORHE R AR S A 15

Fig. 1 Particle size distribution of different materials
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FE N T 22/ R FUSORE o 33 i RS A4 980/ N g
BT AR F R AR, DT AT RESETE T M1 I R
1. Mkl 2i~ & 21 ARSI T TIN5 Fr i
RO, XA M2 ZE N T 2l GEARAS T iy
SR —FOPE DA Kb i oA Py P R
24 AEM BRI I FFE

AR B 2T AMGIE (FTIR ) 432 —Fh AT
TN RL Ak 22 58 R 23 F S5 A I B 22 5 k. a4y
Hrid 3 fr7n i) NFA. M1 F1 M2 4 FTIR 3% /&, A LA
T X S bR OR Rk 2R B PR Bh AR 1IE o 7 3 414~
3423 cm ' A B SRR R A I -OH DM 4i iR 3,
VoA A RL R AT BEAETE MRS L mR sk T Y
2921~2 922 cm ' AMIETE R T C-H HEAYMH4E R
3, RUIM BT REAEIEH L (—CH; ) B0 7 H g

(—CHy—) ™5 1617~1621 cm™" L Y Wi 7T g
FRFER LR C=C HIIRR T C=0 HH XK
gEiREn"S 200, 1 383~1 384 cm" &b A W7 AT I3
5B AW H-OH RIS AR C-O 4
PR 05 1 100~1 300 em™" X ] fié I g g ) ]
REJEE T C-N SR Mg PR sh ™), W] T &34 -NH;)
MIFEAE . 1112 em ™ AR YIETATRE S C-N X C-O [ fh
AiPENAR LY, TAE 1 034 om T AL RIS, S
52 C-0 WA IR A ¢, sURRERRER 22T Y
Si-O figadRsht'™ 22, Xt M1 M2, ATLUEH
M1 7E 3 414~3 423 cm ' F12 921~2922 cm ' 4b i
A M2 SRR S, KR M1 A
T2 FEIEEM C—H MR, drT RE B IR E PRI A R}
Z 8] C-H L5 M7 ML EE 1617~1 621 cm™!
WRIHE M2 HRBUIR I, PTRERNSE M1
TSR SN, BCE R A B A B E R s e, T
M2 7 1384 em ™" Ab I R HE ML S 5 A IR A
F M2 FATRE S A 2RI, [FAF, 1112 cem!
LIS M2 i, X UERH M2 AT RE S A AR
SEBEROEREA, MABRIERE L, ML &
1034 om ' b 5B —Ab IR il F BT ML R RE A
HEZWNRERRER 2T, 1A, M1 ZE 1000 em ™' LLF
JREL Z AR A, T M2 b, X ATRERRE
M1 & A G 0 E Re A 5454
25 FWEAFRTEXRERBKE. EVEF~=2

ARHIFFEIREE T AN ] b B A5 F T TR KA B R 5 1Y)
Ak (% 5). ATLUE Y, BEAREERH M1 5 M2
SEEKRMERKE AR, HERIFAEE. R
i, FIRERYALFE ST, M1 EE M2 X KA AR Y A=
W (DTBiait) A T BEEm (£6), A
RIS i M1 B, OREIVREE T A4 B T
BIHEY R, AN AL B, FEEWRIERRm, &
Yrite B, R Sk B A B Co 5 CT7 B, 4y
W CK BEWINT 13.94%F1 15.93%., &N A2
A3 B, B AN B T A . H
HHEN A2 B, C6 WE T AEYREBEIRK, N
352.0 g, B CK WEHIN T 29.47%., HiE R A3 B,
C5 WeBE N AEY) =S e KM, 183 353.8 g, 5 CK
BT 30.12%.

FiFH M2 B, A BRI, ARk R
P E k. FHEA AL B, C3~C7 WAL
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TH: a~d A NFA, e~h A M1, i~1J M2, WA FIA MK HR 20 000, 10 000, 5000, 2000 £, Note: a~d stands for NFA,
e~h stands for M1, i~ stands for M2, and from left to right stands for magnification of 20 000, 10 000, 5000, 2 000 times.

B2 AER R

Fig.2 Scanning electron micrographs of different materials

1618

3414

4000 3600 3200 2800 2400 2000 1600 1200 800 400
K Wavelength /cm™

3 SRR LD GRS RHIE
Fig. 3 Fourier transform infrared spectroscopic characteristics of
different materials

AR BERST CK, WA C7 R YRk
K, N344.1 g, B CK BEWINT 26.58%. 7EHEN
A2 A3 B, A A VR B 1 ) 2 B S S s
Fokas, HIYEWE R C5 BB AME, 25h
380.9 g, 382.6 g, B CK W.EHNN T 40.11%. 40.74%.

TEAR AN REREXTVE Y 052, S5 B Y J7 7
MEfEy =2, B 4 BoR T AR AR £k
PRI, H I 4a AT RAE L, M1 it A A AN [E]
S oK, AL RS, MEWRE I, £
K= m, wE C7 B ERe, £
11081 kg-hm™?, # CK WEBM T 12.33%. A2 Al
A3 FIRTE, PR Bl B B35 I S B0 S S A
P RS A2 B RZEVRE R C6 T e, T
JOA3 BFPEEAEWESN C5 FiE, alh
11 578 kg-hm 2 I 11 647 kg-hm 2, ¥ CK 43 51 5 3189
i 17.37%H1 18.06%.

TEMRBEAAIEINE, FBEE M1 IS m, oK™
A ETIGIN. WEESy C1 A C2 B, BARA F Y
BT R, HRES CK ML LR EES . WER
C3. C4. C5mF, A2 FIl A3 FIHRKFER W8T
FEar, HYTE RN A3 Bk, 2o 11029,
11247, 11 647 kg-hm ™, # CK 451340 T 11.80%
14.01%., 18.06%. R C6 F1 C7 B, Frf AR
WERINT o, REALRERE N A3 B, RS
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Table 5 Plant height of maize under different treatments /cm

OB

Treatment

M1

M2

Al

A2

A3

Al

A2

A3

o
Cl
c2
C3
c4
cs
c6

C7

226.0 £ 17.69Aa
227.7+5.13Aa
237.0 + 14.80Aa
236.5 + 11.30Aa
2342 £4.19Aa
240.0 + 3.04Aa
241.2+9.41Aa

239.7 +7.75Aa

226.0 £ 17.69Aa
234.0 £ 8.54Aa
235.7 £ 6.66Aa
240.7 £ 9.81Aa
245.5 £ 8.85Aa
236.3 £10.26Aa
236.1 £1.27Aa

241.3 £8.74Aa

226.0 £ 17.69Aa
237.0 £ 15.39Aa
229.0 £ 1.00Aa
240.3 £17.04Aa
236.5 £ 9.26Aa
2457+ 13.82Aa
241.5+3.77Aa

2383 +2.31Aa

226.0 £ 17.69Aa
230.0 £ 2.00Aa
230.8 £ 7.11Aa
233.2+12.36Aa
241.2 + 8.40Aa
240.8 £ 15.78Aa
236.3 + 8.02Aa

242.5 + 6.54Aa

226.0 £ 17.69Aa
234.0 £ 16.09Aa
232.0 £ 17.59Aa
235.3 £8.62Aa
241.5£8.67Aa
244.0 £ 10.58Aa
240.3 £8.14Aa

239.5 £ 11.46Aa

226.0 £ 17.69Aa
235.7+18.58Aa
233.0+£7.21Aa
238.0 £ 13.00Aa
238.0 £ 6.24Aa
246.3 £10.07Aa
242.3 £3.06Aa

244.0 £ 5.29Aa

H: FAARKREZHAER ML (M2) FEHHFERE AR AR 25 8% (P<0.05), FIIAR/NGFERAER M1 (M2) 1
AR RV B AL B () 22 57 B 35 (P<0.05 ). WA . o M HAS B AR X EORME S I JE B EH . T [F. Note: Different uppercase

letters in the same line represented M1 ( M2 ) had significant differences between treatments at the same concentration and different amounts

( P<0.05) . Different lowercase letters in the same column represented M1 ( M2 ) had significant differences between treatments at the same

amount and different concentrations ( P<0.05) . Concentration, amount and their interaction had no significant effect on maize plant height.

The same as below.

SUBL]

Treatment

R6 TREAETERERNEYE
Table 6 The biomass of maize under different treatments /g
Ml M2
Al A2 A3 Al A2 A3

Co
Cl
C2
C3
C4
C5
Co6

C7

271.9 £23.54Ab

284.4 +23.08Aab
292.0 + 14.14Aab
299.9 + 15.44Bab
299.7 £ 22.89Aab
307.9 + 13.04Aab
309.8 +£22.52Ba

3152+ 13.69Ba

271.9 + 23.54Ac
307.9 + 13.04Ab
3124+ 17.21Ab
307.9 + 23.44ABb
331.5+ 15.77Aab
308.1 £ 17.39Ab
352.0 £ 5.62Ba

330.2 +£22.77Aab

271.9 £23.54Ab
322.1 + 34.64Aa
333.8 + 10.26Aa
325.9 + 10.6Aa

320.6 + 14.21Aa
353.8 £20.17Aa
348.6 + 18.87Aa

328.7 + 12.26Aa

271.9 + 23.54Ac

290.3 + 20.83Abc

304.5 + 20.04Aabc

321.4 +20.53Aab
316.0 + 23.87Aab
330.1 + 10.95Aab
323.5 +29.54Bab

344.1 £ 25.25Aa

271.9 + 23.54Ad

300.7 + 28.65Acd
317.6 £ 19.25Abc
327.2+21.13Abc
345.6 + 12.15Aab
380.9 + 14.98Aa

350.5 + 25.32Aab

347.6 £ 19.68Aab

271.9 £ 23.54Ac
314.3 + 16.99Ab
322.7 +9.63Ab
328.6 + 27.99Ab
342.4 £ 23.07Ab
382.6 + 34.82Aa
354.9 + 12.16Aab

344.8 + 6.4Aab

e MRV BEXT KA Wt A A B 3 52 e, T M2 (U BE X AR W A S R A . A, ML R M2 ) S 0 AR ) R A A
WERRC . BRI, B AN B 2 18] B 38 BV R A M B i 35 52 . Note: The concentration of M1 has a highly significant effect on

the biomass of maize, whereas the concentration of M2 has a significant effect on biomass. Additionally, the amounts of M1 and M2 both

have highly significant effects on biomass. However, the interaction between concentration and amount does not have a significant effect on

biomass.

3K E] 11 618 kg-hm * Al 11 389 kg-hm ™, % CK 43
WG FET 17.77%F0 15.45%,

&l 4b k7R 1 M2 FEAS Al B2 A1 I K X &
Ky=msgm, vJUEE, —MEEHET, £X
7 b A T R R 0 S S SR . T Al

B, PR C6 FikEIR K, M 11499 kghm ™,

BCK BERET 16.56%. HE R A2 f1 A3 B,
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a) /C4\
&/ 4 7\)" (% Cf S
4, K
e, “
4g %,
[;2 AcderT"
8 A [\C/.»

E: Wa, Kb 2r5IRR M1 FI M2 FEAR R BEFI 4T 574, ] — 3008 Z08 R3RR it R BEARTR], AR TR . K5 7Rk
TR AR . RN IR, Ab3ER] 25 5 2 NE FREROR AR . W BRI, Ab B[R] 25 57 32 ( P<0.05 ). Note: Figures a and
b represent the yields of M1 and M2 at different concentrations and amounts, respectively. The bar chart of the same color indicates that the

application concentration is the same and the amount are different. The uppercase letters indicate that when the concentration is the same and
the amounts are different, the difference between the treatments is significant; the lowercase letters indicate that the difference was significant

( P<0.05) when the amounts were the same and the concentration was different.

K4 AELEET FK R 5

Fig. 4 Maize yield under different treatments

TEWREEAHEI,, BRUREE N C7 Z4b, FiE M2
FHEBIREIN, TR 7= AR 1 5 B 348 i iy R o
WREE N C1RF, A2 R A3 & W EH N T E KM=
&, sk A3 B RN 11015 kg'hm 2, % CK
BET 11.66%, WEHRH C2~C7 B, M2 7EAFH
HE¥EERS TR, KA EN 1 193~
12 572 kg'hm 2, % CK #4117 13.46%~27.45%.
26 FHHMMEERNEEUARAERE. AE

5FENXER

It 4 FTLAE H M1 R M2 B ok e
(IFEMR o A T URAT 3K R A R (Y = e 3R
Bl 5 XF M1, M2 78 /\ RO B i e B AU s 4
(C5A2. C5A3, C6A1., C6A2, C6A3, CTAL, CTA2,
C7A3) FEK=EHI;FT T HE., R BN, EHF
WEE KON, M2 1 3E P ROR i 47 T M1, R
WEAE T I CSA2 il C5A3 AT, M2 17"
M1 2050 5 E R R 10.90%F1 7.95%. [RIm, (&l
5 IR T R —FRRHE AN ] (14 b B AKSF T 17
Ak, XF ML E, H=ETE CSA3 AHEUKF-F
B, 58 11 647 kg-hm 2 MiAFF M2, HAE C5A2

T CSA3 RYALEL R P~ 450, 4094 12 405 kg-hm
12 572 kg'hm 2, 5 500 T A AL P

FERL I S A2 RE R IR RSS2 R
PSR o PR %) R B B3 i BEAR R L i R Y
A (HZ R RBCAVE T X i 0 5% i T8 RE 18 BH 7]
. B 6 MZIoolIHs T a R s, M1 R M2 /i
SR E R A REm, BRNE, i
M1 B, P 60% K128 S AT 3 ik v B R A A 7K Pk
iR, T M2 AN R B2 AR S KT e A RS - 2 41%
78 S 33 22 B ML T M2 S 77 e S I A B AN T
If HaskFps g 2 224 R R L RIVE 25 4L

3.1 FAMRABERIEMHHES

IR (FA) FIEOR (HA ) 2085 5 193 1
AP, e RS A BRI, 2L
AR RS IR PR e R E R ST
AR ZA . AFBE, FA B TREVN,
A B TR SR E SR ORI T s T HA 2>
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Fig. 5 The yield of maize under certain concentrations and amounts
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Fig. 6 Regression analysis of different concentrations and amounts of maize yield (a. M1; b. M2)
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