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1.1 REHE

RE T 2000—2010 EEHRE KRBT IEEL
VDAEZEBERN A EES a WHMAMEKRD L
T 4EMKE 118.4 mm, FFEEZ E 1 830.5 mm, FH
K 7.70C, £F B BEHK 3053 h, BRFE 1 430
mEEXRHBEKEELD 0~20em TR EHH
Fi15.85 g/kg, WA N 72.32 mg/kg, XX P 8.08
mg/kg, 4L K 141.54 mg/kg,pH {H 8.36, F & 1.37
gem®, BELBIE 48.30% ., BiAMB HBE, &F
BLFE 76.36%, & N 0.55%, 2 P 0.43%, %2 K
1.18%,pH{H 2.1, 8% 2~ 3 mm; 4 %, T H LK
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FBOWE,0THE S5500~7500,F 12~16,8
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REKGBHAIELE4 T,

1.2 REHE

1.2.1 A4 KK BEEEEIERY
Pl e . EEREE FE EYEE BZER,
BRAASAHAER . BIERAIHT3MKE HEXR

LT IMLE(ED, ERIBFEKERTG
HESYRHUEBERREMMHBEREE 12045, &
EARBEHABMEEEA 20cm + 2, 81 AB/NK
Bk AR =RITERAW& HEEER
AMBEds ARBEEEEENERY.

1 L(FIEXHRGHTR
Table 1  L4(3%) orthogonal design

bl - " L - RA
Furfural residue Dung Bio-fertilizer PVA Water - retaining agent

1= A;B,C;D,E, 1(15.00) 1(33.75) 3(0.06) 2(0.06) 1(0.03)
2= A;B,C,D4E, 2(30.00) 3(101.25) 1(0.02) 1(0.03) 1(0.03)
3= A,B,C;D;E, 3(45.00) 2(67.50) 2(0.04) 3(0.09) 1(0.03)
4= AB,C,DE, 1(15.00) 2(67.50) 2(0.04) 1(0.03) 2(0.06)
5= A;B;C;D,E, 2(30.00) 3(101.25) 3(0.06) 3(0.09) 2(0.06)
6 = A3B,C,D,E, 3(45.00) 1(33.75) 1(0.02) 2(0.06) 2(0.06)
7= A,B,C,D;E, 1(15.00) 3(101.25) 1(0.02) 3(0.09) 3(0.09)
8 = A,B,C,D,E; 2(30.00) 1(33.75) 2(0.04) 2(0.06) 3(0.09)
9= A;B,C;D\E; 3(45.00) 2(67.50) 3(0.06) 1(0.03) 3(0.09)

B AY Ry RERE (vhm®),
Note: The figures in brackets are the experimental data (t/hm?)

AR AABESANES2FR S RERRR
MHRE R FHRERE X . £YHRE.BLH
B {RKRIE R 45:67.50:0.06:0.03:0.06 t J&
BREKEE 120 d 5, B ARRITHR 0.00,28.00,
56.00,84.00,112.00,140.00 t/hm® 6 4B, LA b B0
1% CKOGH B, B RBEH 3 K, LR HHF .
1.2.2 BHRERFLESRSE BEDRDR
REBENBR S XA THREE S8 EWEE.
BZHERE RKMER I 45:67.50:0.06:0.03:
0.06tIRA HHBARERTHNAAN. B FMA
RE?2 kg, H C/NW20-~-25:1, Kk FEHG KR
FAARFEAABERL BF 1.5 ARE L
FEOBEER 12045 . BAFKRMA 52 EER
100 g HEBELEREH.

1.2.3 BEA#EF+ KBRPKEHRN 24 m*(6 m
x4m), BN EFFAE,E R 40 cm, H 5 30 cm,
R E] 2008 ~ 2010 £ 4 H 22 0, BA FH&KE
25 em, FTHE 50 em, X AL X EB &, % IE 50 cm.
BTG VUE 1/3 ZEERBHATERIEEA O~
20 ecm 2, Bk 2/3 5 T K KBIWA O 88 Fo i £
BB e, EEREVH. 2N Y E
R AAHMEEKIKR. SMREKEESE. B
WH#E K 900 m*/hm?,

1.2.4 MNEFRAEFF BHE3IEHABE.TF

20104E 9 A 28 B £ R YW Hkw 2 A KR /P X NE
SHEAH,REHHZE(0~20 em) L HE 4 ke, W43
wWH 1k RELHEAXNFAEIF(LERE.
AR HARIRERL). TEEERARTE;
BARE EEAWE . FEEARERAITEE;
RIB W RATRE BRSKERARTE |
ERBEAR(ER x BILWE x +BEE)KE;
BEEKBEAR(ER x THELRE x LERE)
KRG EEEEKBEHAR(BR x FEEFLEE x
TEFEE)RB AR RAESRMRAE EHENR
By #k: ER PRABBRINZR - HHNHLE
EaEM K RAKERE TS pH RS 1 K+ 1
B4, H pH-2F 8F pH W E ;EC(HL ) RAH
Sik,DDS-11 BV e S XM 2P, E okl fent i
MIREETLR 0T RBENN S BAR.BHEE.
ARE., SRR/ EAMEEK BDIR-=EHE
WA FBH#TEIT 7. RASF¥RETEY
BR e GhBR R A BR R A R A,

1.2.5 ##E4itFi: ZFHRITRRALE
. ISRER. KEREHEABRHELR + =
[(P/P)-bl2c RBBEAFEANIEREEA
ﬁ(%%ﬁ%ﬂﬂﬁ&iﬁ@”ﬂfﬁﬁ y=a+ bx - cx?,
k8 ERTEEE PUE B A B £k S B
(y)o
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BELUTESERTLENY, B/ KB (R)
EB>A>D>C>E, HHEMEXRFREELZKRKE
S BREE > RIHE > EWEHE > RAKH.
BEHEAAAKFEH TE.AUEL, Ty > Ty >
Tar-Tes > T > Tey W WA BRE B 08 o A AE 9 B AE R RN
B, HFHERTBEE M, To > To, T < Toa, 7

2.1

HEZEREEHEAERT 0.03 vin's Ty >
Tesf Toy, Tz > Tes W Tgy, K B E K > BBES
36 AR K 300 e F B A 3 T 38 i, 4E 4 28 AR KR ME
A& B 1t 67.50 t/hm® #1 0.06 t/hn S5 , i F E k7=
B X B4 2 A4 oK 7 M A B A KM B R . W E
EWTHEADLESY BENEEHSE: AB,CGDE,
(BpEEms it A3 APEIE RLMmEE RANEE
HA 4 B R 45:67.50:0.06:0.03:0.06 t/hm’) (£
2)o

£2 L(F)EZXRBIH
Table 2 L4{3°) orthogonal experiment

RR 4 A B [ D E i*f’fé
Treatment alid LE- YR RZIEH B AH Com yield
Furfural residue Dung Bio-fertilizer PVA Water — retaining agent (t/hm?)
1= A,B,CiD;E, 1 1 3 2 1 0.83
2= A,B,.C,D,E, 2 3 1 1 1 4.66
3= A,B,C,D:E, 3 2 2 3 1 4.9
4=AB,C,D\E, 1 2 2 1 2 4.68
5= A,B,C;D4F, 2 3 3 3 2 4.7
6= A;B,C,D,E, 3 1 1 2 2 2.67
7= A,B,C,D,E, 1 3 1 3 3 0.20
8= A,B,C,D,F, 2 1 2 2 3 3.20
9= A;B,C;D\E, 3 2 3 1 3 7.44
T, 5.71 6.70 7.53 16.78 10.46 33.42(T)
T 12.63 17.09 12.85 6.78 15.12
T 15.08 9.63 13.04 9.94 10.84
R 9.37 10.39 5.51 6.84 4.66

2.2 BkEHEVBIEXBDEEROKE
HEE3aERARE, F20104E9 A28 HEX
e gk i 43 B FE R R D K R T BUR AR £ E E K
C HYER, AR MERREATUEE, BAEES
PUEAAR S EXOLBRE BEARE EEY
LEE R ERETHEXLR, SFEZRMER,
HEXEA S BARN y=48.3157 +0.0393x .y =
21.8266 + 0. 0151x, y = 26. 4890 + 0. 0242x, y =
33.0890 +0.0858x .,y = 1.3695 - 0.0010x, M X & &
(r) 4 3% 0.9976. 0. 9922, 0. 9928, 0. 9772,
-0.9976, BE&EHEAVUILHEAE 140 /b B, E
KELTLEBE EEAEE FEETLRE BRLE
itk CK 4B fin 5.66.2.12.3.54.12.94 P EH 4
B, TEEN CKFE0.15 g/em’s TR —EE R~
A= B 5 B — R [ 1 P DUIE o B R AR o 2R
TGRS ERTLEARE RETLHER, —
EEREHENETHNEZEBE—FEEY
RS A E A R R — R TE R AR R E R

ZH, ZREFEHAVERRFEELENREYD
MERTAERT LEEHE, WAR T B EE R
HOFEA S EE BESHRAMREETAE
P R TP G K L G, G R —
R YE AR T MU &R, 4B
NESEEH 2 ISRREEIEENREEKF
(£3),
2.3 BGEFHENESEXAEKENKA
EEIFEHERARE, T2010F9 A2 AEXR
e gk et 4 BT IR K DX A REHZ (0~ 20 em) LFF
MEEKRAEKB (LR ANEIMNELRTLUE
HOERGSHEGEEAEEERHAREKE I
MEKE EEEAKE EEEEKRBEEMAL H
BAEEAF BTN y = 158.8400 + 0.2586x .y =
066.3143 + 0.7555x, y = 436.5333 + 0.3014x .y =
529.7809 + 0. 4841« , X Z B (r) 53K 0.9974,
0.9977.0.9922.0.9928, Rkt A LEFAE 140
vl Bf, EXXHER S KB MMEKR . EEE



#3W 7 R - B PR TS VL AT LA Xl o8 oA I 28 X K R S P R A R 0 28 1 S o 133

KEEEEEKEL CK 2518 M 36.94 g/kg. —Fp KRS B RB A RS RS
113.20 t/hm? .42.40 t/hm’® #1 70.80 t/hm’. 2 #riX BAEREEEMNER. oMANEREEH, &

—HRFEMENEMEEER R PHRAKAR SREREINSEANRDEKT(E),
%3 EFEEANEMEXEYRMEROEW

Table 3 Effect of solid active organic fertilizers on physical properties of corn field

B YA 4 # & BALBE BHILBUE EEHARE >0.25mm B £5H
Active organic Bulk density Total porasity Capillary porosity Non-capillary porosity >0.25 mm Granular
fertilizer(t/hm?) (g/em’) (%) (%) (%) structure( % )
0.00 1.37aA 48.30{A 21.73EF 26.57{EF 31.62(F
28.00 1.34bAB 49.43¢A 22.24deDE 27.19deDE 36.83¢E
56.00 1.31¢BC 50.56dA 22.76¢dCD 27.80dD 38.60dD
84.00 ° 1.294CD 51.69cA 23.24bcBC 28.45heBC 40.231cC
112.00 1.26eDE 52.45bA 23.47abAB 28.98bB 42.77bB
140.00 1. 22EF 53.96aA 23.85aA 30.11aA 44 .56aA
F4 BRAFEEAENEXBRARNGRW
Table 4 Effect of solid active organic fertilizers on water storage capacity of corn field
EYEA OUE & RSk WAEKE EEE KR FTEEAK
Active organic fertilizer Natural moisture content Saturated water storage Capillary water storage Non - capillary water storage
(vhm®) (g/kg) (hm?) (t/hm’) (v/hm?)
0.00 158.59fF 966 . 00fEF 434 . 60{EF 531.40F
28.00 165.97eE 988.60eDE 444 ,80eDE 543.80¢E
56.00 173.74dD 1011.204CD 455.204CD 556.00dD
84.00 181.56cBC 1033.80cBC 464 . 80beBC 569.00cC
112.00 186.29bB 1049.00bAB 469.40bAB 579.60bB
140.00 195.53aA 1079.20aA 477.00aA 602 .20aA

2.4 BEMEHENBMERRLZERNEL S

SHFW

BERSTERTLUEE, HIEEEFTIIERAHZ
5EXHAVE BENEXPEZKMECEE
MR, HERR AT EFHA y=15.7876 + 0.0424
x.y=73.2457+0.1187x.y =8.4919 + 0.0225x .y =
142.6652 + 0. 1018x .y = 4. 1947 + 0.9305x , H1 £ &
B(r)4 M 0.9780.0.9905.0. 9646, 0. 9818,
0.9328, BATEHA VLAC & 140 vhm® B, L3R4
PLER B % N B PB4 K.EC t CK 4+ 314 fm
5.71 g/kg . 16.40 mg/kg.3.26 mg/kg.6.91 mg/kg Fi

1.97 mS/em, 443X — 45 7= B9 50 D9 R 6 4 7
FHESHESOANEME % .8, ABRKE
BEIE AU ERAEGIRAER RSN E
B BEAHEEAINEHEARES EXH pH 2748
X HAKEBPFEN y =8.3328-0.0013x, F%
RE(r)A-0.9673, BAIG A VUL H &% 140
t/hn” Bt , E K H1 B H pH & CK BE{E T 0.20 428
fir o FEEUN R B TE PR A HUEF AR E R — il
BRI, E WS T KR A H AR, &
HHNERBER, 2 ISRREAFEERAREE
KF(ES5),

%5 EREFHANENFRELEER.FURNERFS R MG

Table 5 Effect of solid active organic fertilizers on chemical properties, organic matter and available nutrients of corn field

iR A LIE H W G HHUR N EHP HEH K

Active organic fertilizer _pH (mS/em) Organic matter Alkali ~ soluble N Available P Available K
(t/hm?) (g/kg) (mg/ke) (mg/kg) (mg/kg)

0.00 8.36aA 3 816F 15 8SEF 72. 32EF §.08(F 144 S4EF

28.00 8.27bB 4.75¢DE 16.30eDE 76.90¢DE 9.50deDE 146.95¢DE

56.00 8.25bcBC 5.224CD 18.72dCD 80.12dCD 9.70dD 148.734dCD

84.00 8.224CD 5.43cBC 19.85¢BC 84 .33cBC 10.71¢C 150.23¢BC

112.00 8.18¢DE 5.66bAB 20.27bAB 86.94bAB 11.11abAB 154.88bAB
140.00 8. 16fEF 5.78aA 21.56aA 88.724A 11.34aA 156 .45aA
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2.5 BESEUHANEXEAMERSFERD~R
ok A
M 2009—2010 4 E KB 5 B E 45 R AT LUE
s, B BRI v A LA A A o, R E Ok AR
REENE ARE. R ETREMM, HR6

S (1 g ) BT e 35 AT LA 0 380 7= 0 OB K 9
T HLAE B AR B 0 389 i T B O, i B AR O R
AHEMERBENR. S ISRREZPEENRE
FKF(£6).

X6 BRNRUEANEXNHMEXRSFERN-REER

Table 6 Effect of solid active organie fentilizers on economie traits and yield of corn

B AR B BEE ERE g - R
Ac?:: ﬂo.lzra.mc Grain nTr Grain w?;#“ wo'i:[m Yield Yield increase  Yield increased by organic
(t/hllnz) pe(r ;ﬁp ; per(;};x ¢ wf;) (V/hm’) (/hm?) fertilizer per kilogram
(ke/kg)
0.00 271.75fF 87.914F 28.76dD 4.34fF - -
28.00 347.18¢DE 109.88¢E 32.20¢C 5.27¢E 0.93 0.033
56.00 354.27dCD 114.,46¢dCD 34.26bB 6.07dD 1.73 0.031
84.00 357.86¢BC 118.69¢C 34.96bB 6.75¢C 2.41 0.028
112.00 368.92bAB 120.41abAB 36.04aA 7.31abAB 2.97 0.027
140.00 376.45aA 121.63aA 36.78aA 7.67aA 3.33 0.023
2.6 EHERAHENHHERNERENET LEHAEAEEEEFE 5= 0+ bs - o ]

325 B % I

REZFRERTARTUEL HEE
REEEIEAARME M, AFEaBVN
0.93 vhn, 3% B 3l 0.36 t/hnm®, 55 & W3 W,
MNEFRBELRE, BFEMBH 1 665 00
Jo/hm? 5% % El - 900.00 JT/hm®, 4K & A HLE
MiFAREE 112 v/hm® BEEE E , BN 28.00 t/hn?,
WL MAE, AW, BAAESEVEEAR
112 vhn? B, 5B T K 56 75 200 A1 2 B 335 R BF
(£,
2.7 EEENENIREFEESERAR

HERKEEANERBESHEEXRTBEN

G BEMERTERE y=4.34 +0.0243x -
0.0000193:*, St EIH FB# T B EHME, F =
23.70" " > Fy,4,(20.95),r=0.9796" * , $i I B 4 5
BUARY. BEEEEHENE(P,)K 9 T/,
B ELNBE(P,)K 4500 T % P, P, BHK
B b, RARBHEBEHELR 5= [(P/
P,) - b1/2cP0 SR 18 B B IE 4 A HLIE B4 0 A
(x9) 4 111.40 Vho' , ¥ % RAEHF R 5y =4.34
+0.0243x - 0.00001932%, R B H1Bh E X By L =
B(y)H7.28 v, HEERSHERXBLE S £
EYE(RT).

7 BUFHFENENHEEXETCHRASFRENER

Table 7 Effect of solid active organic fertilizers on corn output increase and economic benefits

EHHUEAR & E-1ad ¢ Pl ot 3 BEEE bral o % 3 fulax i)
Active organic Output Output increase Marginal output Marginal output Marginal cost Marginal profit
fertilizer( 1/ hm®) (v/hm?) (V/hm?) (t/hm?) value (FE/hm’) (FC/hm?) (7E/hm?)
0.00 4.34fF - — — — -
28.00 5.27¢E 0.93 0.93 4185.00 2520.00 1665.00
56.00 6.07dD 1.73 0.80 3600.00 2520.00 1080.00
84.00 6.75¢C 2.4 0.68 3060.00 2520.00 540.00
112.00 7.31abAB 2.97 0.56 2520.00 2520.00 0.00
140.00 7.67aA 3.33 0.36 1620.00 2520.00 -$00.00
. KRR, TIREERA,
3 4 ®

1) Bl B 0% P VLA A6 B3 i, K

2) BEEA YL A 8 5 Xk B4 VLR .5
BNEM P EY KA ECREMX BEEREN

BABRE BEARE FEELRE ANSHE. T EAR 140 v’ B, A YUK BB N ER PR
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B K \EC k& CK 2530 5.71 g/kg.16.40 mg/kg, BB, 1988, (3) :51-52. :
3.26 mg/kg.6.91 mg/kg F1 1.97 mS/cm, (8] BREMN NWHLBEEHMBERNHERRKEE]. L8R8,
i 1984,21(3):320-322,
3) B YA 4 BLAC A PR A8 I B (9] EXRZ L WMENXRAASHLEANFR]. TERH
AERY EyE FRE. B M8, H 7,191, (2) :48.56. :
B (1 ke) BAEYE A OLAE 9 558 7= 8 0 B & (10] RIE BRI 2 DR ERA R4 %K 4555 g i A
PRI P A LAE HE AE B A9 3 hin i 3 R (). P EREE,1997,(4):13-15.

4) B EAS A VLR S B, A (11] BBE . SH¥ NEF SEAIELYBE SN+ IER K

e RZFRIELN]. +35E ] ,2007,38(4) :705-708.
Bt HPRAIE 428 L, B VR 35 A 4 BLAE A AR RLEE 112 [12] #A5.8 M ABLHSAEMEIM]. 2M. 2 H A28

Vho (9 EERE N 28.00 bt , K35 H B, KA . 2001 £ 150-155.

5) DA%, B EEEE VLR RERR [13] WEREBH R+ MAHRH . T MBS AR M]. L
BN 111.40 vio® B, SR ERMIEIR=E KN 7.28 HOR i A, 1978110218,
vhn? , HEERSHERRALE S £AY4, [14] PEIBELRUAEESLERS. LURLIELEEEHF

HBIM] LR BB ARt 19831 106-208.
(15] #WIRUXYE HYEXRSES (M) IE: R ERL SR,

$ xR 1988 :268-269 .
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Effect of solid active organic fertilizers on physicochemical properties and
economic benefits of corn field in Hexi inland irrigation district

QIN Jia-hai', WANG Ai-gin?, YAN Zhi-bin’, XIAO Zhan-wen', ZHAO Yun-chen!,
ZHANG Hong-ju', ZHANG Chun-mei', CHENG Hong-yu', TIE Dan-dan'
(1. Hexi University, Zhangye, Gansu 734000, China; 2. Lanzhou Institute of Chemi ! Physics ,
Chinese Academy of Sciences , Lanzhou, Gansu 731000, China; 3. Dunhuang Seed Company, Jiuquan, Gansu 735000, China)

Abstract: An experiment was conducted in the field with eight-year continious com planting in Xexi inland irriga-
tion district of Gansu to study the relationship between the amount solid active organic fertilizer and physicochemical prop-
erties of com field and economic benefits of comn production. The results show that: the best combination of solid active
organic fertilizer is furfural residue: 45 t/hm®, cow dung: 67.50 t/hm®, bic-fertilizer: 0.06 1/hm?, polyvinyl alcohol ;
0.03 t/hm’, water retention agent: 0.06 t/hm’; The amount solid active organic fertilizer was positively correlated with
soil porosity, aggregate structure, water storage, content of organic matter, available phosphorus and potassium and EC,
while it was negatively correlated with soil bulk density and pH; With the increase of solid active organic fertilizer, the
com yield increases, bul the increasing amount resulting from per unit (1 kg) solid active organic fertilizer, declines a-
long with the increase of the fertilizer, presenting the law of diminishing returns; On the basis of the amount of 112 t/hm®
solid active organic fertilizer, additional 28.00 t/hm’ fertilizer brings about negative profit margin; Through regression
analysis, it is found that the best application rate of solid active organic fertilizer is 111.40 t/hm®, when the theoretical
com yield is 7.28 t/hm’.

Keywords: solid active organic fertilizer; com field; physicochemical properties; com; economic benefits



