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Fag, Fuks, iy, AAnE, e, Ama, BRE, LaE

(1 TERMBHABEA TR SRR T, 4RI 7500025 2 TEARFELSEE, #)I 750021; 3 TFEH B o, TENE
756200)

O OE: N EIHREACR X DA NI TR /K HERE 5 A FH 3R s, 1 7 AMERRAL PR . TW(CK), AHEAE; To, HHUAEAE;
Ts, MALMERRQRESERE); Ta, DCALMAE-ESEGR; Ts, PULIAE 70%+-EYIAHIE; T, MEILMEAE 70%+4: A HUIE-HE A Ty,
GRALRRAF 26-10-12), UREFFAI 855 4R AR S A 8kt . S5 583, ST AITAH EL , IS FIAELET O ~ 20 cm A1 20 ~ 50 cm
T HEA MU | BIR IR A S RS BT A | A3 B 68.65% . 70.73%, 95.47% . 86.41%, 434.60% ., 931.05% F1 485.07% ., 580.31%,
WOk 5 AN TR AR AL 3 3374335 28 T R, AR R 25 5 02, MEES FPAEET 0 ~ 20 om HYEECE . AR 2 B3 10 £
50 F5F0 1.5 £, BB SRS 34 15, WORE T b R A T T RE, HAEACAN I T 300 B, A hERe AL 3 320 b
A AR, R RGN, o Ts. Te 4018 . MR B, Ts HERE . PR TR SR S
o AR AEAREIEREE T B S 2N . ToTSTAT>ToST> T, AT, S EE KA B BA —e i IeR, Hid
TEUBARIE , A A LIE AN ) ] A R TS A K IR R E

KR SREINTEOK; R, Iy it

mESES: S3 SHERFRERS: A

Soil Fertility Characteristics and Its Response to Fertilization of Potato Starch Processing

Wastewater Irrigation

LEI Jinyin', LEI Xiaoting', HE Jingin'", QI Huanjun" 2, JIN Jianxin', ZHOU Lina', GUI Linguo', FENG Fujun’

(1 Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan
750002, China; 2 Agricultural College, Ningxia University, Yinchuan 750021, China; 3 Ningxia Xiji Agricultural Technology
Extension and Service Center, Xiji, Ningxia 756200, China)

Abstract: An experiment was conducted in 2017—2018 to explore the effects of potato starch processing wastewater irrigation on
soil fertility characteristics, crop yield, and the regulatory effects of different fertilization on its fertilizer efficiency. 7 fertilization
treatments were set: T; (CK), no fertilization; T,, conventional fertilization; T;, optimized fertilization (reduced nitrogen and
increased phosphorus); T,, optimized fertilization + oxygenator; Ts, optimized fertilization 70% + bio-organic fertilizer; T,
optimized fertilization 70% + bio-organic fertilizer + oxygenator; T;, slow-release fertilizer (Wofte 26-10-12), soil nutrients and
microbial counts were detected. The results showed that the contents of soil organic matter, available nitrogen, phosphorus and potassium
of topsoil (0-20 cm) and subsurface soil (20-50 cm) were increased by 68.65% and 70.73%, 95.47% and 86.41%, 434.60% and
931.05%, 485.07% and 580.31% after 60 days irrigation and before planting compared to before irrigation. After harvest, soil
nutrient contents were all decreased significantly and significantly different in different fertilizations. Meanwhile, fungi, bacteria and
actinomycetes in topsoil were increased by 10, 50 and 1.5 times respectively, and total microbes increased by 34 times. Fungi was
increased under different fertilization except T;, bacteria and total microbes were decreased, and actinomycetes was increased
significantly after harvest. Among different fertilization, bacteria, actinomycetes and total microbes were highest under Ts and T,

and fungi was highest under T,4. The height and aboveground biomass of both tested maize varieties were in the same sequence under

ORLETH . ERHRPERESTH @1561059), T H [0 B 16 X 5 S & T H (2017BY085) 172 B A MR 2 B 4 7= M 4% 41 5 101 H
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126.com

http://soils.issas.ac.cn



474 +

e 554 %

different fertilization: T¢>Ts>T;>T5>T,>T,>T,. Hence, it can be concluded that potato starch processing wastewater has a certain

fertilizer efficiency, and the fertilizer effect of potato starch wastewater can be effectively promoted by reducing the application of

chemical fertilizer and increasing the application of organic fertilizer and oxygenator.

Key words: Potato starch processing wastewater; Irrigation; Soil fertility; Fertilization

TR X AESHEES TR OS S Ak
b % R A e R R R Th 44 38 p TG 0 fiE 158
J R 2 b 25 % e JR RN B 350 1 SR M, AR Y b
At o & R rh A F IR A A X P B R
AP EDREZ S 2R, BTSSR Tk
U5 M A RO R I R BRI 7 R 174 Db,
TVZBEH 1/2 F247. 20 4D 90 4R 0K, D4k
JER = A 24 A L X R R ST B 4R B T — 4 i
B, B HPIsh TS AP B, BUS T R4
DERLEE MR BA 2835 . BT, DA ETEH N T g
e L X S e AR R AR, AR X
13 S TA TN, 7 AL 210270, (HEE
M7= A B E R I TR K A Y5 e ) B, B 25 0 B
e, PRI, A 1t ASTERTRAEK 12t, B
SEHERCRVER B ACK T 3x100 (231 faf kgt | s
el S DI A AR OB T e 1, S B R AR
hn T 2 R AR R, A b — AN S
AR, BEAEYT, JFTMAENFER(H
FEAWER), B EHREEER. 2. . &
LN B E SR LU IR i B AR,
AT DA e % PR 365 ™ V5 g, T LD K I B
TR E TR 9% o B N AR T K & Al g 1
KEWFIT, VR 0F5% % I K HE R AR A% 12 = -1 e

Ji. Bm RS | ESERME R A KT (Eid
AL BTG, Kt s & B RRAE S A L R
¥y K 2l T L SR B T 21 38 5 | LS BRES A
AFFE . WAL, FEVGHERR T NOs . Ca®' I Mg™
R E, WG SR KRR mik, fE
FHTER K BEATREBE R R v, Ay A3 47 1ok
JL —MEA KRR A IR . AR SCEF X B B8 3 3
Hor N T K T R AR T i 755 57 W o A M A AR 1
B HRERCRAE BEAT R ST, SRt NEA it o HE = 23 Y
SR, B RE T B AR R K R B A A T A
TPRPEEAR, D 5E 8 S B K ik B R AT K2R
PP

1 #REFE

1.1 HARRXER

RGO T 7 B IFM X U ok & & Kk, %
XK 1 830 ~ 2 052 m, AETHREF 1.42, AEHSIR
53 °C, ZAERFHREWE 378 mm, JFEH 123 d,
=10°C 4RGSR 1928.4 C . THE MY | Fiki
HIR)Z 0 ~ 20 cm HIEACTPIRBCA A LT 12.25 g/kg,
Wl fi# & 75 mg/kg, ARWE 1575 mgkg, A
167.5 mg/kg. 50 & 7K B BT P4 35 70 5L S48 B E
INTA AR E =K, BEKFEA o W3 1,

x1 DREFEMMIEKELRSEE

Table 1 Contents of basic components of potato starch processing wastewater

COD BOD:; Bk HAA BEAA BIFY BB HHET 4 VEH pH
(g/L) (g/L) (mg/L) (mg/L) (mg/L) (g/L) (g/100g) (%) (2/100g)

33.86.9+3.00 11.64.0+10.00 6.87+0.80 156.50+4.10 44.30+3.90 2.01 £8.30 1.67+0.04 1.05+0.03 1.47+0.12 4.46+0.28

1.2 Rt

T 6 6 AR R A8 S A N T K T I —
W, SRIG VAR K HERE AR N AR T X 52, R 58 2 blibL
REWTT, ik 7 e . T(CK), Athe;
Ty, HWHUEAL; T, RALHENEQRAIEH); T., o1k
TR RO+ AR s Ts, PRARREAR 70%+A A5 HLAL; T,
MALTAE 70%+E 24 LB+ &5 s T,, SBAEGR
KA 26-10-12), BHA/PNXHEA 4 m x 10 m, FEE 3
Wo HEAMED I EK, AT E 188 FIILH 565
PSR, THERE 2 S H I REAL . #EFh, A
BHITERR AT — MR, 45/ L2 2.

1.3 MiEREFE

130 JEKEEARIE DA EER N T &K COD,
BODs. pH. AR . HAR . BB, HLFg: . .
B 1T A E 275 SCHR[16] .

1.3.2  BHEFRSMRRRIE RO LTI E R A
KoCryO7 A A A 5 e 220 00 R FH B 47
B s A S0 E R FH NaHCO, 34— 'O
R R O R IR K RN

1.3.3  IERUEDEGE RILIX R AEE EREFIET
SR RS AL HE -1, FEMEFR)Z 0 ~ 20 em
T X R AL . AP B R TR R AR
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%2 #EAEA E(kg/hm?)

Table 2  Fertilization program

Qb B AR 4l 5753 N &
N P,0s K,0 7S 3 A RN et/ EERINiit &R
Ty(CK) 0 0 0 0 0 - - -
T, 2475 103.5 0 450 225 - - -
Ts 123 138 0 150 300 - - -
T, 123 138 0 150 300 - - 30
T 86.1 96.6 0 105 210 - 1500 -
Ts 86.1 96.6 0 105 210 - 1500 30
T, 86.1 39.75 4727 - - 4725 - -

Bt gokme, B i A B R A RE |
PDA FIk K G 1 S5l g ks,
134 FARE&SAAEENE  HRetsicie, &
Py R AR T 0
1.4 HESZITHH

N Excel 2007 #4720 AL S AAER], Minitab
17.0 #£47 ANOVA Gi it Hr Al LSD B P i
AN i

2 HERESWH

2.1 HERMODEEMIEKERRELESESH
nd:sbEA

211 HIEAHLE TS BRE I T K HE A

FH AR S 35 i T A AL & (P<0.01), #EWE/S
60 d FHATZR)Z 0 ~ 20 cm FIE)Z 20 ~ 50 cm +3EAH
ML HTE TR 120 I8 A0 68.65% Fl1 70.73%(3% 3). J&
IKHEBEAT R B TR HLEIG I, St —F T REK,
A HUTARSRA s hn, 5 KERERTAR L, ok
J& Ti. Ta. Ts. Tay Ts. Te. Ty AR FZE 0~20 cm
A LTSS G 17.14% .3.59% .16.24% .2.94% .
13.4%. 16.98%. 23.02%, Ji£)Z 20 ~ 50 cm +3EAHL
Fibr Ts AAHREAT FRESR, Ti. Too T3, Ty Teo Ty
REBRR AT RN, g 32.26% . 35.56% .

57.59%. 55.77%. 53.42%. 60.68%. & /KHEBAT A
WA LR, T8 A P (R AR AR,
Sﬁﬁ?kfg‘?%)ﬁﬁfﬁﬁﬁ*ﬁtt, W?}Uﬁ Tiv Toy Ti. Tas
Ts. Te. T; AT FRZE 0~20 cm FAUEJ)Z 20 ~ 50 cm
THEAHLUTN 2 TR, 20l 30.54% . 22.53%,
38.58%. 20.71%, 31.07%. 7.7%, 38.96%. 8.76%,
32.72%.46.31%,30.64% . 10.14% #127.06%.5.88%.
)2 0~20 cm HIEA LT T, F1 T; A0 FE2E S i 2%,
HAbss b Him 225 AR E . Hrf T,. T, B LT
i, Ty fems, 2B H Bt AT S0 2t i A it 4 4

Gl B | kR = (15 e w2 SV W W A F S L1V
JNEA I T A LR 5 %A IK)Z 20 ~ 50 cm H 1A
HUTE Ts 1 T, 43 31 5 45 Ab B 2% S i 3, Hoft 45 Ak 2t
ZlaERARE, Hh TsABEAL, T, &m, KU
Rt A HLIE 3 BOR 2 A LR TH FE

2.1.2 IR A Th R BRI T % K VE IR A
P 8 S 3 b A - B RA R F(P<<0.01) o T TR e
FEAT HHEFRIZ 0~ 20 cm AE)Z 20 ~ 50 cm -+ 367
R R KR R4 30 95.47% 1 86.41%(F 3).
FORFEARK SR ARTHFERK, A3 T + 58
i A S A T N, S K RTAR L, WOk S
Ty, Ty. Ts. Tys Ts. T Ty AFETFEERIZ 0~ 20 cm
FURJZE 20 ~ 50 om T 36 A W& I, 400 TR
93.87%. 96.10%, 53.97%. 56.66%, 59.37% . 70.39%,
22.91%. 51.15%, 73.84%. 86.21%, 28.64%. 2.91%
F1 40.49% . 61.59%. ik & 7K 3G fin 4 SEEma it A AR A
R, TEARK NGRS 5 KRS R T AH
o, WRJE Ti. Tao Ts. Ty Ts. T ToARELERE O
~20 cm FUJRJZ 20 ~ 50 cm T 3EmA AW BE T
K, 3R 96.86% . 97.91%, 76.45%. 76.75%,
79.22% . 84.11%, 60.56% . 73.79%, 86.62% . 92.60%,
63.49% ., 47.92% F1 69.56% . 79.40%. #JZ 0 ~20 cm
FUEJE 20 ~ 50 om - SFEm A 04 b 3 2 [] 22 534 B
o HA TR Ts AbHURAR, R WIASTIE Ak R AR A
A, T B A A B 1 S A A R R
. Te ib¥ AR, EUILHEAL A SERE T, 3 4R
FFAE YA DX AR e A . fTAL, G3
FEREALEE, KK IS T R R HE R, dEFRFE
T R, ) Bof o281 20 1) ORI 2 RS 3B A B 1
A

2.1.3  HEEAAEE SR BFIERIN KA
FH B 40 2 b 3+ M S0 B i (P<0.01) . HERSS
60 d A AT HIEEZ 0 ~ 20 cm FEJZE 20 ~ 50 cm +
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*3 DHRIFIEMMIEKERRELRESFSIFMEEL

Table 3  Soil nutrient contents before and after potato starch processing wastewater irrigation
Qb +)Z(cm) FHLI (g/kg) T it S (mg/kg) A % (mg/kg) TR (mg/kg)
FRFIT 19 K TE T 0~20 12.25+0.92C 75+2.24B 15.75+0.58 D 167.5+7.68 D
20~50 9.36+0.32D 51.5+1.54B 38+0.28G 127+421G
WK HEBES 60 d 0~20 20.66 £3.91 A 146.6 + 8.71 A 842+328A 980 +34.12 A
20 ~ 50 15.98 £ 1.68 A 96+ 6.93 A 39.18+2.43CD 864 +£20.88 A
&I T, 0~20 14.35+0.71 BC 46+026G 22.34+0.19 CD 588.06 = 8.68 C
20 ~ 50 12.38 £ 0.83 BC 2.01+0.13G 15.68 £ 0.39 F 539.14+7.67F
T, 0~20 12.69+0.74 C 3452+ 1.48E 66.32+3.55A 636.98 £29.52 C
20~ 50 12.67+0.91 C 22.32+1.99C 2593 +2.75E 576.43£10.51 E
T; 0~20 14.24+0.91 BC 3047 +2.19E 55.13+2.94 AB 783.75+17.19 B
20~ 50 1475+ 0.98 AB 1525+ 0.55E 56.50+2.30B 685.91 +£5.95D
Ty 0~20 12.61 £1.27C 57.82+2.78 C 56.67+2.22 AB 734.83+9.90 B
20 ~ 50 14.58 £ 0.57 AB 25.16£1.54C 41.13+£2.10C 881.59 £10.49 A
Ts 0~20 13.90 + 0.64 BC 19.62 £ 1.50 F 43.01 +2.38B 636.98 £39.67 C
20~ 50 8.58+0.82D 7.1+082F 1491+ 1.19F 759.29 £27.49 C
Te 0~20 1433 +1.00 BC 53.52+3.44C 38.91+£2.01 BC 588.06 £19.72 C
20 ~ 50 14.36 £ 0.72 ABC 50+ 1.60 B 36.35+3.70 D 734.83+£17.11 C
T, 0~20 1507+ 1.16 B 44,63 +2.44D 72.30 £4.69 A 808.21 £24.38 B
20 ~ 50 1504+ 1.03 A 19.78 +1.47D 63.16 £3.25A 832.67 £16.90 B
DF 0~20 8 8 8 8
20~ 50 8 8 8 8
SS 0~20 152.44 41081.3 10 300 1129702
20 ~ 50 178.97 20671.0 9322.09 1284732
MS 0~20 19.05 5135.16 1287.49 141 213
20 ~ 50 22.37 2 583.87 1165.26 160 591
Foor 0~20 20.73 1120.68 18.23 177.9
20~ 50 30.55 1575.11 236.11 864.13
P 0~20 0.000 0.000 0.000 0.000
20 ~ 50 0.000 0.000 0.000 0.000

I RPRGFRAR R R — LR AR A BE 25 5% P<0.01 23K, T, DF yHME,

W, Foor NGTE, P AR ETEME,

B RO LU HEBEET 20 3G 0 434.60% F1931.05% (R
3)o BEIKTEWET A FE S B3 1 A A S
n, S —FFORAER, EHEAREBERA B,
SIEAEBFETAH L, ORIER)Z 0~ 20 cm FEJZE 20
~ 50 cm TIEA RN WERG N, T,. Ty, Ts. Ty
Ts. Te. T4 HIEAN 41.84% . 312.63%, 321.08%.
582.37%, 250.03%. 1386.84%, 259.81%. 982.37%,
173.08%. 292.37%, 147.05% . 856.58% Fl 359.05% .
1562.11% . [RIREHL , 2 7K E Tk 5 350 - 9845 Um0
EREARE, SEKEREMARIHL, T, T,.
Ts. Ta. Ts. Te. ToAEEERZE 0 ~ 20 cm + 3845 50005
Yot 2 TR, IR 73.47% . 21.24% ., 34.52%.,
32.70%. 48.92%. 53.79%. 14.13%. Ts. T4, T; JIE

SS M V-HimZE T I, MS K

JZ20 ~ 50 cm HEAREBESABEIN 44.21% . 4.98%.
61.20%, T,. Ts. Ts. ToAbBIM R % 59.98% . 33.82% .
61.94% .7.22% 2 FELE 0 ~ 20 cm AU 20 ~ 50 cm
AN E RN R E . Kb T m . Tl
2.1.4 - HEHEALH IR SEE RN TR K VE A
FH Al b 35 b 38 b 9 O 5 i (P<0.01) . HEWE S
60 d FhAE AT HIEE)ZE 0 ~ 20 cm AEJZE 20 ~ 50 cm +
SRR LU IE R R 43513 0 485.07% 1 580.31%(F%
3)o FRAKTEWRAT A MY FE 50 B3 1 B ) A 33 S 0
i, et —ZFORAA, AL B 1 SRR 8K
W ERm, SHEOKEEMRAHE, WERE T, Ta.
Ts. Ty. Ts. Te. ToFETFHRE 0~20 cm FKJZE 20
~50 cm H3E5FHIHE TN 251.08% | 324.52%, 280.29% .
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353.88%, 367.91%. 440.09%, 338.70%. 594.17%,
280.29% . 497.87%, 251.08%. 478.61% F1382.51%.
555.65%. PRIKVEME T30+ HEHUO AT 1 3, (HIRAR
ARE, HHEAKHERGARERTAH L, W3RE T, Ta.
Ts. T4, Ts. T T BAEHESE 0 ~ 20 cm HIEHLL
B R, AR 39.99% . 35.00% . 20.03% .
25.02%. 35.00%. 39.99%. 17.53%. Ji£/Z 20 ~ 50 cm
ISR T, AP T sk, T, T, Ti. Ts.
To. Ty £ A0 HE 1 25 TR, 730l AR 37.60% .33.28%
20.61%, 12.12%. 14.95%. 3.63%. A[Fljifi AL B>
25 w3, Hd T &M, T &K,
22 HEEXDHEZEMTE/KERRE T ERED

X RZRHERHFER N

2 4 AT, SRR SEVER N T BKEERT 300
AKX R K HACR AR AT M 258 (P<0.01) . 5%
JKVEBERTAR LL , FEWE S FIMERTZRIZ 0 ~ 20 om THEFLI
SRR TR 3 G I 10 455 . 50 A58 1.5 4%, G
SVERHEIN 34 5. 5 H8ERAEL, TR
IR FE I 2 RO A AN M RN e A S A AT A
S A0 AR e A AR, ANt AT A B - 1
P A L R A P S R A R B 35 (P<0.01)
SRR, ORI Ti. Tay Ts. Tau Ts. Ts.
T, AbBEERE 0~ 20 em HHEECTR . 40P . A AR
P W, Hodh B 5 800.61% .
885.37%. 1296.34%. 1816.26%. 1214.63%. 1354.07%.
1004.88% , ZH 4351411 467.55% . 860.38% .1157.74% .
897.36%. 1218.49%. 1449.43%. 733.21%, HWLLHH

B 314.15% . 60%. 196.04% . 249.81% . 354.72%.
406.23%. 187.55%, AW BN 447.37% .
729.10%. 1001.86%. 804.95%. 1076.47%. 1276.47%.
647.68% . SIEKHEB G FAETTAI LG, WORIGRE T, Ab 3
HIEETRAG I FRESL, Too Ts. Ta. Ts. Te. T AREEE
R M, 435N 8.46% . 53.69% . 110.92% .
44.65%. 60.04%. 21.26%; T,. To. Ts. T4, Ts. Te.
T, IR W& AR, S RIFEAL 85.27%. 75.08%.
67.36%. 74.12%. 65.79%. 59.79%. 78.38%; WL
WA, xS 184.70% . 9.99% . 103.50% .
140.47%. 212.58%. 247.99%. 97.67%; W EY R R
FRRAK, 2000 R R 82.89% . 74.09% . 65.56% ., 71.71%.
63.23%. 56.98%. 76.63%. HH Ts. Ts AbFRANE . i
LR ARZEY) St sy, Ty AP ECR Ry, SRIINGG
A=A BB A R A BRBE S A A5 AR E Y
AP, S R s, DTS A A
IR TE . VR
23 FEREXI DA EMITE/KERKEERERKNY

A

K HEREAR HS R RIE AR AR B R A K EH
S35 (1) PRI FOK S FP T 188 AL
565 YR T bk S fcm, T ALPRRR = BRRE,
A il P25 Ak BRRR 2 i BRI R . T T>T>Ts>
ToST>Ty, T 5HASMEALANHL > 7] 22 57 2% . 2
JEE K HE R JE AT SR 5 B — s (ARt , ELUSARAE | 3%
Jiti A5 ) AT BILRE R 420550 6] 2 K HE TR I 1) R AR KR
i R de 1

x4 DRETMMIEAKERNERE0~20cm LIEHEYXAREKEFHFET K

Table 4 Soil microbial flora and population in topsoil (0-20 cm) before and after potato starch processing wastewater irrigation

Ab T LA il ERTH DGy F=8
(10° cfu/g) (10° cfu/g) (10* cfu/g) (10° cfu/g)
FE AP JB K HE W i 492G 2.65G 53G 3231
K HEBE 60 d 4470 F 102.12 A 771F 103.34 A
Wk e T 4431 F 15.04 F 21.95C 17.68 H
T, 48.48 E 2545D 8.48 F 26.78 F
T; 68.70 B 3333 C 15.69 E 3559 D
T, 94.28 A 26.43D 18.54 D 2923 E
Ts 64.66 C 34.94 C 24.10 B 38.00 C
Te 71.54 B 41.06 B 26.83 A 44.46 B
T, 5436 D 22.08 E 1524 E 24.15G
DF 8 8 8 8
SS 14 415.8 18 976.9 1410.05 18 922.8
MS 1801.98 2372.11 176.26 2 365.35
Fon 876.94 1528.46 129.15 1492.04
P 0.000 0.000 0.000 0.000
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Fig. 1 Corn heights under different fertilization
2.4 FEREXY DA IN TR /KERR B E Kt B4
/E=t=0p A
JRKHEBEA F S, A [R] i AL Ab R K 1 F A=)
R 2), PIFMHLTERMFEE 188 HliL
565, AEMEACAL I Z ) 22 5 3, Hirp T Ab3
AWt dre, T AbEERAR, ARVt s BRI
TT>T>T>T>T>Ty, MXTT Ty, &t IEA B4
SHEHN 71.49% . 50.34%, 51.32%. 33.57%, 39.71%.
25.58%,37.94%.19.95%, 25.27% . 18.60%7F1 20.08% .
16.23%. FRWIPKHEM G582 —E i AL RHICHE ,
HUSARNE 3t A A HUIE A 00 b 3 R oK A ) i

o
H A o

70.00 w5188 0L H1565 ad
1260‘00- ¢ b 4 b o
S 5000 d
g 40007
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Fig.2 Corn aboveground biomass under different fertilization

3 e

T ST R I 7K Ak B A A s 1 P 2 K B 1
Mo, RN T EE . OBKE AR SAAR, i R
511 QBOKTHEAFRHIEFITR, 1MLk
FMIFEAE A KT B SR, BT B HE T U PR 5
15 Y ANGE IR Bl (AL 5 (D] FH 7K FEE TR it phe K W DL
4 TR AL R K TR RE RIS 4R BUAR ) AR R BB R T
%, RE ISR, Castro FHIRRERM, I

775 7 P 5 5 2ok 348 o 3 BT RN e 1 4
P EE T A A 35 43 W ORI N 7= £  Krause 25
SR, KRR = R3S R, B 3R 4y
A YA o RIAEHD, T4 e b K E IS 1Y K
HAAPLTHLE FR D R IE A L3, RSB IESE
Afk,  H AR TR AR A T oA Tl R K,
H A P B A AR AT A 2E ) S R I, ASAELE
AT 38 56 T A 4 S TS YL A Tl A, SE A AR
HIEPR SRR Y, T AR R AR K e
PEAT B R A HH AL B DL A M v A AR 7K R 8k B A
SERBAG K R HAEE” RN ff e TS S K b B
5] S A8GR AR . Marzec P BFSE A 45 S yE by
T2 KRG s 3SRy, R R AR
SE, TEHEME 8 N H JE B TR, AR A A
RIREE S, A ECREBERT, S EE BN TR K HE R
FH A ik 25 Ml 15 i - 3885353 52 (P<0.01). S 60 d
FhFE AT HHEERE 0 ~ 20 cm FUEJZ 20 ~ 50 cm T34
BLE . B 2R . A KO N TR B, 43 S
68.65%.70.73%, 95.47% . 86.41%, 434.60% . 931.05%
Fl 485.07%. 580.31%. {H 2P H3EF 5y B HA
Fane, AL W UG T, WOER S AL LA
AERTE , WO G 5 K S AR T AR 1L, YRS A
JaHE B B AE AL B %2 0 ~ 20 om FUK)ZE 20 ~
50 cm HHEA BT R E FRE, 20lFEAL 30.54%.
22.53% Fi1 38.58%. 20.71%; I&F AT LKA
AT AE AL B R )2 0 ~ 20 cm FIE)Z 20 ~ 50 cm 135
B i A AL A 0 25 TR, 43 AR 96.86% . 97.91%:;
BRI AR 73.47% . 21.24%, SRR 43 HIAR
39.99%. 35.00%. AMFFRYET LTS 2 EANE
SORER RN ST, 100X T P2 A it N 5 R it A 9
AN B, 38 28 T A ()it AT X} 1 7K T TE - 457 4y
MRZIITSY, S5REM, MRFHEALAL B2 Rk R ,
FEA A it AT 1) S ity 384 it A A LA A 000 | it FH
SR PI AL T 3SR SR GO AR T HAh it T A 3
AR SO K A I ALK H S BRI E AT
Befl . WG AR, AT SE BT BT A AR AR
I R AR KRS B ol e mT A, K
R 1 P A B it , 2 R e R | K 5%
3t BSR4 B 4 o A S v 5 a2E— 25 g 7K
WG T2 A ORI R RS RRAE B A i 7
- 5T A O T RS

JE K HE R AR H Al A KB . AP, WA
HESCA P ) A R SR B A T AT R P A B TR L R
U, [ - S W MU A WL 01 . 3200106
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W FERS 1. FBEIEPHR 5K R B R
[ A 35 5 | & A T R B i PR R RN
B S PR F R K E RS S R R - ST R I, i ARR
K TE RS 0 -3 p A= e, DO BN T ik B AE
A S T R B A O ML R K
5538 /K AN [ b ) AR /N 22 R oK R B : B TS
IKHRFE ARG, 0P8 . R . IR EF 4E R oy
FR DA TR TE . WEARRREA . A A AU A B Y
SeHnE A AR L . ARG EE R, DR
TE RN T2 7K TR T - 6 AR ) X 3R B LB R AR
HAW R EZW ., 5 KEEMERTA L, 7 B R Ay
FJZ 0~20 cm I ETE | A0 AR 4 B 10
£ 50 F5AN 15 A%, A SR 34 £, (H2X
Tl 2 A HE R 5 B0 = 9 D A AN RS,
e T2 Pl P AR X i A 4 e ) S R A T 9
LT — R E MG, AHEARAR I R | 2
BB TR 0.8%. 85.27%, JRLLHEIEIN 184.70%,
EY B TR 82.89%. WAk /5 Mt A HLAE AL B A
Bl it HLAE-+38 SR P A A A TR L R R AR )
S IR R, B SRR A P B P e, R PSSR
A HUAE FR 50500 b B RB A% A A50Rh 7815 /K AR 2% - 4
FIER, s HIRUE W A AP IR, S e
Yyt , DTSR A I & 4 3 1 KA HLA T
4. FIH.

VB /K R Ao 3 N e L SRR, T
XHEY) A A= B B W e i /E . Daneshvar
SECT R A Sy AR PSRN 5 A Y A OO o 3k T e K
Tk HERERIAFST K BRI K T R R A A
75 1 A AT o A R T 2 A7 3 a AR E N In T 0%
IKFEBAR I 20, Bk G, RuEY K,
BEIPER i, ASRISRER R Y], PR A R K SRR
K 188 FIILHL 565 Mk =i 47E 70% 5 Mt A +AE P47
PLIEHE SR A 3 fem, AR AL B bR = fcd, b
AR A X BRI S 71.49% FIl 50.34%.
JE K TR IS AR 75— B IR it , ELISARAE | 3
Jiti A A BILRE R 8 42550 6 8 K E TR I 1) oK AR K R
M RO e

ZE TR S E R n TR K B B 1B 3R
LAY, AT LA S A IR 8 — e PR A T R
ER, PAAlAY R KR A IR E , 255
JRAE 15 8™ o PRI, KR A AT B4 ) & 3
Jite A A B SRR s, DT P TF P2 /K TR AR FE (1) £ 38 5% 0T
frkase, WomSERUEYETE, RIEEWERES .
AGRIRZE R, Wit AL AL | 38t A= A HLAE A it

GRS T KR A A KR AR i B FLA 36k
o Nt — 2P B K REE 13 E TR R i L
AR TH PREE IR PUERIETE, i it — 22 T R AN [l i A
FMET XA [F] e FERE MR KA DL SR T A0 | e
PRE Ty B Ly i iR A2 RIS
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