AR kA 2017 ,46(11) :52-59
Journal of Henan Agricultural Sciences doi:10.15933/j. enki. 1004-3268.2017.11.010

= B 5% 1¢TF“"$EE§{%7}<%IJX¢£§KFE
i%ﬁéﬂ\zﬁﬁw ﬂ[']

E ) %‘*,#JE LHEETT,RES LD O&LE MW
(L35 AR R 2 B 2 B, 3 mm 1321015 2. & AR AR Ml TF % 7 B 7] 4 A 1 131500)

WE. ATBFHHEBARAKRF(WA) £R TR T AR, AREIR(CK) A Zas)’,%EE 4
S Ae (TE) & f.0e 20% (Df = N 20% ) & V" % fle. 20% (Df — P 20% ) & ¥ 47 #e. 20% ( Df - K
20% ) VAR FE st B mh b Be e WA (T — WA . Df =N 20% - WA . Df =P 20% - WA . Df - K 20% -
WA) AR BAELFTWASER " ZROREIA S L BTN Ha, BREAN . Zbles @y
ERBHE, ERHREITTRE ARG L@ R, ﬁﬁi{c&?ziﬁ& CK 2 %3 m, Df - N
20% Df —K 20% 4 22FAm WA B2 2K 5 A B FRF 9.4% 13.4% ; /&£ Tf Df = P 20% 4 32
AT BE WA N4k =3 B FHA&, DF—P20% Df—-P20% - WA 432 £ KKK 49 L3 pH &
BEFTH>ANBEFBRAR3. T% 3.1% ,mBl T % Loyt 42; 53K % 480k, 2R3 8 Df - K
20% Tf - WA .Df -P20% - WA Df-K20% - WA R EEOELLAMNTEZTHANEERFH2.5% .
2.1% .6.3% 4.4% , L 2B FRA FAMNF R GARE, L F DF-N20% - WA 4 32 3+ A L i
R ERR LK 28.3% ; 5 P AR, ERKEBRAL CK @ LA RS SHEBBES,
AR AREZTHRBRAREER, Atk A,TH.Df - K 20% 2 2 e WA 445 % & 22
T T AR M Df-N20% Df - P 20% & 325 A WA ) 3§ w2 st 4§69 A B 2 & e fle sl b
f.76 WA Xféﬁciﬁﬁkfﬁ%ﬂé\éziﬁﬁuﬁf'fig’"ﬁ 12 Df-K20% - WA & b — 2 HE L& M
BAERHTHRAS RO LH AL S, M DF-K 20% L IR AE %% A 2R 3t G £ LM 20
BARGTRE R BRI, EA 4 AME, Fe WA EIARBESETHEKEAE WA LRI F
BRI Hm WA G B le L BN TERR A EHN G R LA HAL, Z L, 0T R
BB 20% 3B, VAT RE 20% A A% 50 WA T mERZF WTH A TOREHNERE; £k
T Bt WA, Y %’%ﬂe 20% ¥y +T hnik 23R BR AL BEAR ;R RE AR A AR Bt G R £ A Y T A A2 AT AR
AT ARILMAZREE

%%ﬂ:@ﬁ&ﬁ%ﬁ;ﬁﬁﬁm;iﬁ;ﬁﬁ;ﬁ’%E

FESEKE. S158.5;8513 XHERARERD: A MEHE . 1004 -3268(2017)11 - 0052 - 08

Effect of Humic Acid Water-retaining Agent on Yield Properties of Maize
and Albic Soil Nutrients Based on Reducing Fertilizer Application
WANG Nan',BAO Yan'® ,YAO Kai' ,CHEN Dianyuan'™ ,ZHANG Dianxi’,SUN Xin' , WANG Shuai'

(1. College of Agriculture,Jilin Agricultural Science and Technology University, Jilin 132101, China; 2. Runhe
Agriculture Development Co. ,Ltd. in Jilin Province, Changling 131500, China)

Abstract; In order to reveal the application effect of humic acid water-retaining agent( WA ) under the

condition of reducing fertilizer ,no fertilizer( CK) used as a blank control,the treatments of total fertilizer
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(Tf) ,decreasing N fertilizer 20% ( Df-N 20% ) , decreasing P fertilizer 20% ( Df-P 20% ) , decreasing K
fertilizer 20% ( Df-K 20% ) , and respectively combined with WA ( Tf-WA ,Df-N 20% -WA , Df-P 20% -W A
and Df-K 20% -WA ) were set to explore their effects on the yield properties of maize and albic soil
nutrients. The results were as follows: the emergence rate of maize, total leaf number during the grain
filling stage, plant height,leaf area of single leaf, grain number per spike and yield treated by fertilization
significantly increased compared with CK. Based on Df-N 20% and Df-K 20% treatments, the application
of WA could increase the corresponding maize yields by 9. 4% and 13. 4% , respectively. On the
contrary , based on the Tf and Df-P 20% treatments, combined application of WA could obviously decrease
their yields. The Df-P 20% and Df-P 20% -WA treatments could further aggravate the acidification of
albic soil and decrease the pH value by 3. 7% and 3. 1% ,respectively. Compared with the maize jointing
stage ,the organic matter contents treated by Df-K 20% , Tf-WA | Df-P 20% -WA and Df-K 20% -WA on
the harvest time,the increasing rate were 2.5% ,2.1% ,6.3% and 4.4% ,respectively,on the contrary,
the other treatments were all bad for the accumulation of organic matter content, among which the
consumption degree of organic matter content in the Df-N 20% -WA treatment was the greatest,reaching
28. 3% . Compared with the jointing period, apart from CK treatment could make the total N content
stable,all the other treatments could decrease the total N content to varying degrees. From the extent of
reduction, based on Tf and Df-K 20% treatments, the applied WA could ease the downtrend of total N
content, however the Df-N 20% and Df-P 20% treatments could increase their consumption of total N
contents under the same conditions. On the basis of the fertilizer,the combined application of WA had no
regular effect on the available N, however, the Df-K 20% -WA treatment could alleviate the downward
trend of available N to a certain extent and enhance the available P content of albic soil. The Df-K 20%
treatment could effectively promote the accumulation of available N contents. Except the filling stage of
corn,the WA could make the available P content significantly enhance compared with no WA at the other
four stages of growth. Different fertilization treatments amended with WA were all beneficial to the
consumption of available K content of albic soil in the mature period and harvesting time. In conclusion,
based on the decreasing N fertilizer 20% or decreasing K fertilizer 20% ,the combined application of WA
could increase the corn yield,in which the former was not good for the accumulation of organic matter in
albic soil; The soil acidification process could be accelerated by reducing P fertilizer 20% , whether or not
it was combined with WA ; Fertilization could effectively promote the consumption of total N content in
albic soil,but did not have the regular effect on the content of available N.
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WA . Df - K 20% - WA 4 & & & F IS0 9 KN
26.1% 9.3% 14.1% 7.5% 9.0% .14.8% .15.9% .
1.4% ., MFEREF ,Tf Fl Df — K 20% kb FEBC it WA
REWS 22 fift 2 A & = W N BE %, 1M Df - N 20% 1
Df — P 20% Kb $jii Jiin WA JUJ R 6% 38 Jin I x5 4 00 Fl
R
2.3 BERET WAXBRLENFSSENFI
W 4 PR, BRI, £ it 0 Ak 21 1 2+ e
fiff R B 8 CKOAS ) A8 32 Ml AT, v TF — WA 4k
FHEE A ) F 1 2K 0l 0 R R B 7 4 it A L A
Lt WA BERSAE IE (2% L mdif A R . S8
HIEL 76 BoR RIS, CK U TE . Df = N 20% .Df - P 20% .
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Tf - WA .Df - N 20% - WA .Df - P 20% - WA .Df -
K 20% — WA fb B {5 5% 4 0 fif 0 & = 2 8 3% BRI,
W 4 B R 24. 4% . 59. 5% . 46. 1% . 48.2% .
37.4% 31.9% 52.9% 23.4% ,ifi Df — K 20% b ¥
P10 B R B B U 5 6. 6% AT AL, 4 R it IR T
A FITF A I 0 R EFE 0 D - K 20% — WA H|
REAE — o B P I % il L A R0 1) T g e 3, i HL R g
fis F CK, 4 5z , Df = K 20% kb B8 g % 5 2 42 3 11
A AR R AR A I A b O WA 2R X
P12 B A S 2 B T 5

B F KA B 9 4 E, CK R A il 3 i
LSRN E T M AR L i #, TF DE - N 20% | Df -
K20% - WA 4b 3 1 3% + A 300k & & 2 SRS I+
E AR LA, Df - P 20% Df —K 20% Tf - WA Df —
N 20% - WA Df - P 20% — WA ib 38 (13 + 4 50
T R — T E — BRI S B AR A, Sk
ARG, FERWOGR CK Df - K 20% - WA AbBR 3R+ 6
RO i 0 S B, B4 4353 Ry 16. 1% (14.7% , Df -
K 20% Tf = WA .Df = N 20% - WA .Df — P 20% - WA
AR AR ERE NET 13.6% 3.8% |

B
w

18.4% 3.3% ,fii Tf .Df = N 20% F1 Df — P 20% 4b 3
F 3R A R4 2 78 BT S0 R IR B I B 2
S UL, Df - K 20% Ficjifi WA 5 CK AH{I, 6848 52
BRI E W TR A & 5. 5 CK AL, %
Jit S Ak B P 3R 0 A RO TR T KT S I ek
SRR N BRI, B BRI, R 4 4
BEI TS WA 9 4b 38 11 2 4 A R0 3 i 3 BOR it
WA 4b FRAT 3 $2 F

TE KRN 30 ) | R A R I, 4% e
NEAE T H 2K L AU & & KT CK, 5 Tf.Df -
N 20% Df =P 20% .Df - K 20% L BRAH [t , Tf - WA |
Df =N 20% - WA Df - P 20% - WA .Df - K 20% -
WA Lb B K R0 AR S0 A 1 9 A &
P AR, ST IAAE E, ORISR 09 45 b BE K
SRR Y 2 B AR, CK T Df — N 20% \Df -
P 20% .Df =K 20% .Tf - WA .Df - N 20% — WA .Df -
P20% - WA Df —K 20% — WA &b 38 ][5 08 43 91 2~
24.2% 23.8% . 14.6% .23. 1% .26.5% .37.5% .
21.9% 20.4% \18.3% , n] U, 4= HrJiti AR Bejiti WA A5
FIT 3R A SRR B9 R, Rl DF - K 209% b3,

®4 BEEET WANBRZIWEMBR . AUHMMEZHSENZM
EER 7 sk £ AT b i 309 I ALY Lier
B RS/ (mg/kg) CK 130.1 +1.7bE 168.8 £1.1aA 126.6 +£2.2bC 90.7 +2.7dD 98.4 +3.0cB
Tf 154.7 £2.2aB 133.6 £2.1bC 84.4 +0.7dH 126.6 £3.3cA 62.6 £0.5eG
Df - N 20% 161.7 £1.7aA 140.6 £2.3cB 147.7 +1.9bA 116.0 £1.8dB 87.2 +2.0eC
Df -P 20% 161.7 £2.1aA 133.6 £2.4bC 105.5 +3.0cF 101.3 £3.9¢C 83.7 +0.4dD
Df - K 20% 105.5 £1.3c¢G 140.6 +2.8aB 112.5 +1.8bE 90.7 +0.8dD 112.5 £2.1bA
Tf - WA 133.6 = 1.2aD 126.6 +2.1bD 126.6 +£2.2bC 76.6 +1.3dE 83.7 +0.5¢D
Df-N20% - WA 112.5 +2.0bF 140.6 +£2.2aB 100.2 £1.7¢G 70.0 £1.5eF 76.6 £2.8dE
Df-P20% - WA 147.7 =£1.8aC 133.6 +4.1bC 119.5 +2.8cD 98.4 +1.6dC 69.6 +2.2¢F
Df -K20% - WA 91.4 +1.2dH 133.6 £0.9bC 140.6 +1.7aB 112.5 £2.3¢B 70.0 £0.7eF
AR R/ (mg/kg) CK 30.4 £2.3cE 32.5+0.1cB 37.1 +£0.9bA 40.6 £0.9aA 35.3+0.8bB
Tf 35.0 £0.5aC 32.1 +0.6bBC 29.5 +0.4dE 30.4 +£0.3cF 34.3 +0.6aC
Df - N 20% 32.1 £0.6aD 27.0 +£0.3¢G 29.8 +0.6bE 29. 9 0. 8bF 32.9 +0.4aD
Df -P20% 32.0+0.4cD 29.9 +0.8dE 36.3 +0.2aB 33.3 +0.2bE 31.8 £0.4cE
Df - K 20% 29.5 £0.3akE 28.3 +0.3bF 27.7 +0.6bF 29.8 0. 4alF 25.5 +0.3cF
Tf - WA 36.7 +0.5bB 35.5 +0.4cA 36.0 +0.4bcB 40.0 £0.5aAB 35.3+0.4cB
Df -N20% - WA 44.1 £0.6aA 30.8 +0.4eDE 32.6 +0.2dD 39.5 +0.3bBC 36.0 +0.4cB
Df-P20% - WA 33.5 +£0.4bCD 31.5 +£0.8¢CD 27.6 +0.2dF 37.5+0.5aD 32.4 +0.4cDE
Df -K 20% - WA 33.9£0.5¢cC 31.2 £0.4dCD 35.1£0.6bC 38.1+0.5aC 38.9 £0.5aA
AN/ (mg/kg) CK 141.2 £1.2aA 115.0 +2.4bB 108.6 £2.2cA 108.5 £0.7cA 107.1 £2.4cA
Tf 121.7 £0.8aB 103.7 +2.9bD 87.8 +2.5dD 91.9 +x1.1cD 92.7 +1.2cC
Df - N 20% 115.6 £3.4aC 107.9 £1.5bC 82.9 +0.4dE 101.1 £0.7¢B 98.7 £0.7¢B
Df -P 20% 112.7 = 1.1bC 119.7 £1.0aA 95.4 +0.9dC 97.8 £1.4cC 86.7 +1.1eD
Df - K 20% 105.4 +1.9aD 95.4 +0.7bE 81.4 +1.5cEF 79.5 +0.5cdE 77.5 £0.6dF
Tf - WA 123.1 £2.3aB 112.5 £1.0bB 99.7 £1.4cB 77.1 £2.1dF 76.9 +1.2dF
Df -N20% - WA 103.9 £1.6aD 87.2 +0.6bG 79.1£1.1dFG  76.5 £1.2eF 81.1+0.4cE
Df-P20% - WA 88.1 +0.8bE 92.4 x1.1aF 73.7 +0.4cH 72.3 £0.7dG 70.1 +0.2eG
Df -K 20% - WA 87.2 +2.2ak 78.8 +0.7bH 76.5 +1.9bG 76.3 +2.0bF 71.2 £1.8cG
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5 CK A Eb , 45 it AR AL B X F T oK 3R K
) JR FF I R B PR R LR o AR R R 7 i A
WA B HEVEH . Df — N 20% #1 Df - K 20% 4b 3§
e jits WA BE % FOK = BRI 9. 4% M1 13.4% , 1fi
Tf Fil Df — P 20% AbBR4H DL WA DU ffi 7= i 5 T B 1K
W IR 2 o LA v o T R R B T A R
KAEPRXT NP UK (8 Wi, {3 B4 AE 25 i i g NN
K,O BB, %30 WFFcik 9 ,80% N + Ji #
T2 4 IS Ak 7 il it 0 42 kg/hm® (19 75 BT £k ik F
100% N Ab B3 50 R, UIE AR 2 3503 A &UIE T e 3
P, BB BRI - AR s . A WA BEIE R i &
KA RRXT PO Bme i 8 1E ek B 20% 1 &0 T
T KA R T R A0 e 2R KT X DA A B P BT
%, FHEEZEEE Hg 5 K ) BE A% 1% I GE A
W PRGN PR SR o A R 2208, B K TE R
JIES B 40 e = W] R 3 3, 0 R A R . AR I
B A AARRRE R, 2 E i WA GBS &
TR ERE 6 T 2 55 45 A R B e R gerh A
I, BN K 2 W O B R

Df — P 20% H1 Df = P 20% — WA &b 3 {# {12 +
E— 2B WAk, KRR G pH A BT 1 43 51 B A%
3.7% F13.1% ,Df - P 20% it i WA figfi 1 — 52 2
g pH (I TR %, AP ™" 18 ih, 1
BB T MR AR FR 5 0 T A HILIRR 1) B
o, S BOUR PR - HERR A, pH (B KA, 3110 {2 2F + 5
0 i, B o i A 00 T WA (e P e 8 fi L
TRy B I 2 5 R (R A R R

S5, EoKUR 5 Df - K 20% \Tf -
WA Df =P 20% - WA Df — K 20% — WA kb B {123
AP S R B o ok 2. 5%
2.1% 6.3% 4. 4% , H A4 BRI A F) T4 LT &%
AT, o Df - N 20% - WA b A5 LT & it
O 1 RE AR B B A, aA B 28. 3% bt i A B g
R DR KR BE 6% 472 F - 498 [T 3R AR 12 i, 8 o JEG Xof
AL B [ 5E o X T BB R EORIRR G Tf - WA |
Df—-P20% - WA .Df - K 20% — WA kb B8 47 ML &
TR WA TR T RN . A R
RNEFE AR AR PR+ 586004 W0 1 4T Wit A
WA i 51 & 4 A LT SR A2 R0, e & eA Bl
JRITHFE . X Al BB AAEGE b DI - N 20% - WA b
HURH) T A AL B R0 R A A fF 848 0 A e

il % 2 g 1l e £ TR S AL 1 T M (2 iE K AL B
AR RGBS, (A W AR s B 3+ 3 A AL & &4
B 3 T g2 Df - K 20% 4b¥RAE E RIS +
AT WL AR S R e S A

SPT I e, oK IR S B CK BB 2K £
AR R R E S, A A BRI A A A AN TR
PR MG . A BEgT " N AR b BT + 0
R R A KO, X5 A B E5 18 AL
2T YA N O TR M FI AR IR A& 2F T, - ERY 1k 4n
AT 48 3R o0 e TR AR = T RIS AR L,y O HE B8
St A AT 2 384 0 6 £ 240 BT 7 5 A3 2 1717 o % 20 3R 1
M, mZ FARAERKGE RAHARK LA & EE
Ko WEXRBGRE 5K M 2R T ®ZIEEE,
Tf 1 Df - K 20% 4bFEPC il WA GBS 2% i & A % it
BT R a0 DE - N 20% (Df - P 20% Ab 24 i Jits
WA D e85 fin HoxF 4 Z R THFE . X 2 K TF Al
Df - K 20% b A X LG BN TR, N Z i Af
BRI RE AT & ERAF AR 2R
(9 e 2 B T 2 M 5 T ZE B LA B, v WA 2
e TS T T A DR Tl O M R T, AR T 4
BEA AR, B oK A K G B 4 Ak
T ) 20 5 R I B 14 0 K Wi B kR T Y
AR, M FIR ARG T, B 74
R

T & T A0 Bl b O WA XF P i A S i
PR A R AR R a2 IR 209% Ab PR R 65 A
B E K R R AR B XU A AN
B3 (K, 0 300 kg/hm®) fil i . 25 41 il g i 05 4,
T AR 2R A IV BE 08 A RCEE T DR S M o T DR il
SR A S R IE A R A, e I
N BE 8% (5] 4224 1) 1 34 0 6l A 260 % o, X 5 AR SE 45
W3, FERDHIE 20% By EAL I WA B8
i 1 2% e R o rR B R ) T RE X 1 it A
WA i 58 I T 2 AR T 1125 4 ol ik 200 3 €

ARG 4E R FEY],Df - K 20% - WA b3 5 CK
D54 FoKAE WG 0] 32 & K A 80 &
BP AR A PR A AT Ak B A AR R R
2 PR R AN Tt AR AE 40 7 AR BTG, %ol i b, 3
sk B e T3 b A R S B s . T WA A
20, W BRI 20% BEWE TE AR AR B oK R R S
(11 505.7 kg/hm®) f i $2 T 2B — 52 B 10 A 3%
Wl , 3 AT BB R il A DR 7K R BB 9% 51 AT A 2 1 3 AR AR
FI A3 2 W 3% 1A R R A, B Ah, TN
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