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Study on the Balanced Fertilization for Maize on the Black
Soil with Different Fertilities in Jilin Province
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Abstract: By the study on balanced fertilization for maize on the black soil of different fertility, the results

showed that balanced fertilization had a good yield and income increasing effect whose yield and income increasing

order was low fertility black soil > middle fertility black soil > high fertility black soil. The optimum application rates

for N, P,Os and K,O was 145, 46, 90 kg/ha, respectively on the high fertility black soil. The optimum application rates

for N, P,05 and K,O was 90, 69, 60 kg/ha, respectively on the middle fertility black soil. The optimum application rates
for N, P,05 and K,O was 200, 92, 30 kg/ha, respectively on the low fertility black soil. N was the main high—yielding

limiting factor due to its high yield and income increasing effect to maize. With the increment of fertilizer application,

the nutrients requirement for producing 100 kg grain was increased, whereas fertilizer utilization rate was decreased.

Key words: Maize; Black soil; Balanced fertilization; Jilin province

FRIE MY BB 2 — Ryl AR
AR R R B AL, AE AR ARl
P E SR A IR K R Y
HESE L — A R ERIEICAR 2 HA
AR . AL A AF B TR HAA
TEBER 22 5 ITAFAE , 75 M8 RN A A7 7E AL AT
AR MAETEA GG, i UL R H R
IR FREETS YA 1), MRS -3 HE F 17K A F KT A

K EE: 2010-02-10

EETE: PIA R H it AR " (PN | R %
T TSt B D R AR ST 5 7”37”2008 BAD A4BO6)

EERIN: A THE(1960-), 5, IS 51, WFHEARER 5T
TALFRASGEIER o Tel:0431-87063168
E-mail : wlc1960@163.com

FEME TR G B L AR U R, AR SGHE X
T TR 2 A ORI AE g 4 398 S it AR A 52, IR
B 75 PR oK 327 XA R AE ) - 458 1 e A it I
i, A Rt AR SRR 22 i
1 MES T
1.1 R R i

RISE A A A TR ATy . A ER T AR
Je B BARAE Ty i R+ BatbA T, A4 e S A
S 1,
1.2 RIE4E 5 HIEEIT

HEU R 2 SRR, 3 IR, /N X T AR
20 m?, FEHLHES , 364 # W 3 2, B AR A IR &
(% N 46%), B IE N H L IR S (5 P05 46%), $IE
FEALEI(E K0 60%), 1/4 FACFNA5R0s AARAE
NEFEREI A, 3/4 FE T4 ZHh R E A



53 A IMFEE AR AN TFI L ) B RSP A5 109
F1 X TEEKES
Table 1  The agro—chemical character of the tested soil
6 Hh HHL (g/ke) B A (mg/ke) A (mg/ke) AL (mg/kg) "
Experimental site Organic matter Available N Available P Available K b
TR TR 2 234 166.7 47.6 1533 6.0
8 TR & 225 136.9 333 1218 52
AU ELT 17.3 107.1 16.2 122.1 52
F2 FER.BEHBRGE
Table 2  Different experimental treatments on N, P, K kg/hm?
ENGEE i AN R AE Ak 3 AN [N Ak 2
N fertilizer treatment P,0;s fertilizer treatment K0 fertilizer treatment
N P,0s K0 P,0s N K0 K0 N P,0s
0 75 90 0 180 90 0 180 75
90 75 90 23 180 90 30 180 75
145 75 90 46 180 90 60 180 75
200 75 90 69 180 90 90 180 75
255 75 90 92 180 90 120 180 75
115 180 90

2 ZER 50T
2.1 SRBIEX EKAIIE R

M 3 FTLAE Y, FA AL AT oK™
L E RS B A 4.1% ~ 6% 0 1 kg AIEHE £
K 2.06 ~ 4.29 kg, i & 145 kg/hm? B P28 R b b5 vh

HE 7 B 1457 9.1% ~ 12.3% , i 1 kg AL P~ £ oK
3.11 ~ 11.94 kg, Ji% 200 kg/hm> B4 P2 080 e 5 A%
JE 7 B - 877 13.4% ~ 17.9%, i 1 kg BACHE " £
K 8.1~ 15.02 kg, il 200 kg/hm? H4 =50 R U A
JIES ) 388 7= Wy S AR ) B A > PR A > E R
J1Rt,

®3 AREEABLERENERME=HR

Table 3 Yield increments effect of N fertilizer for maize on the black soil with different fertilities

7= 1 (kg/hm?)
+HEAE T it 2 (kg/hm?)
Soil fertility Nitrogen rate I 1
ey 0 9175 9 635
90 10132 9634
145 10232 10 126
200 10 070 10078
255 10318 10051
HAE g 0 8 620 8718
90 9 662 9170
145 8844 9767
200 9305 10253
255 10289 9477
ATy 0 8 058 8 603
90 10 469 9663
145 9536 9921
200 10 169 9205
255 9179 9868

Yields Hi7=  Increase yield
1 kg ™ (kg)
m R (kg/hm?) %) N increment
Average
9718 9509 0 0.0 0.00
9918 9 895 386 4.1 4.29
9 880 10079 570 6.0 3.93
9956 10 035 526 5.5 2.63
9772 10 047 538 5.7 2.06
8816 8718 0 0.0 0.00
9 740 9524 806 9.3 4.03
10275 9629 911 10.5 6.28
9821 9793 1075 12.3 11.94
8769 9512 794 9.1 3.11
8282 8315 0 0.0 0.00
8162 9431 1116 13.4 5.58
9012 9490 1175 14.1 8.10
10 036 9803 1488 17.9 5.84
9955 9 667 1352 16.3 15.02
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MFR 4TI, FK A = TR F A A
i, (EXFR T S AR AN T AR
BT KT, PR T EOKR A R
T A SRUIE ) FH 2 o 25 it S 6 S R AR 34, 3 A
TG A5 At U 90 ke/hm? HE N EY 255 kg/hm?, H:

I 5 9 32.5% .24.2% \21.8% FE AL 3|
11.8% 11% .10.3%; BE&E R =R, 47" 100 kg
TR R EBPEE N ST R 4 FOK AN
KRN 24.2%, BT A+ F R AR IR
N 21.8%, fRAE 7 4 TR ENE SRR N
32.5%,

®4 FERAEL TR RIEH RYBLEFI A

Table 4 N absorption and utilization in maize on the black soil with different fertilities

TH Ty s T (kg/hm?) A (%) W & 2 (kg/hm?) ZUEF (%) H 7 100 kg FhE
Soil fertility  (kg/hm?) Dry matter weight N content N absorption N utilization rate (18%/K)TF A At (kg)
Nitrogen N requirement amounts
rate + i & + ki & + i T & it for producing 100
Grain Straw Grain Straw Grain Straw Total kg grain

(=2 0 7909 9095 1.35 0.52 106.87 47.49 154.37 0.0 1.60
90 9177 10 554 1.41 0.46 128.72 47.40 176.12 242 1.57

145 8776 10 092 1.39 0.55 121.51 56.33 177.15 15.7 1.66

200 8766 10 081 1.43 0.53 125.41 53.11 178.52 12.1 1.67

255 8 837 10 163 1.43 0.56 125.97 56.38 182.35 11.0 1.69

e 0 7149 8221 1.01 0.59 72.18 48.81 120.99 0.0 1.39
90 8030 9235 0.98 0.67 78.39 62.20 140.58 21.8 1.44

145 7 896 9 080 0.99 0.72 77.81 65.26 143.07 15.2 1.49

200 7810 8981 1.15 0.69 89.49 61.85 151.34 152 1.59

255 7800 8970 1.05 0.73 81.99 65.30 147.29 10.3 1.55

ey 0 6818 7 840 1.22 0.60 82.96 46.88 129.83 0.0 1.56
90 7927 9116 1.27 0.65 100.08 59.01 159.09 325 1.65

145 7782 8949 1.24 0.62 96.49 55.05 151.54 15.0 1.60

200 7734 8894 1.23 0.68 94.74 61.00 155.74 13.0 1.65

255 8039 9245 1.21 0.68 97.48 62.41 159.88 11.8 1.63

2.3 BRI ERAIIGRIR

M5 AT UL, T Kt FHBAEIE AT 3 Jin oK 7= i, o5
HE 7 BB+ 1477 1.9% ~ 6.3%, i 1 kg BRI P £k
4.6 ~ 11.4 ke, i 92 ke/hm? 54 7= R 5 45 TR I g
AR 27% ~11.7%, it 1 kg B L3 5= £ K

2.1 ~ 23 kg, Jifi#h 69 kg/hm® 3 =8O R e s IRAE 1 2R
35 1.8% ~ 15.3%, )i 1 kg BEALIE ™= £ 2K 1.12 ~
48.17 kg, i 92 keg/hm? 347" RCR S o BENL A3
W RARNE S 2R - > rh e R+ > mIE SR

x5 AREENEBRLHEBEEX ERAE~HR

Table 5 Yield increment effect of Pfertilizer to maize on the black soil with different fertilities

P Hit (kg/hm’)  Yields 7% Increase yield
+HE Ty JiE B et (kg/hm?) 1 kg B9 (kg)
Soil fertility P rate I I I oy (kg/hi) % P increment
Average
F=1iub) 0 9628 9231 9508 9456 0 0.0 0.00
23 9429 9373 10110 9637 181 1.9 7.90
46 9777 9928 10233 9979 523 55 11.40
69 9833 9830 10 074 9912 456 438 6.60
92 9762 9,905 10475 10 047 591 6.3 6.40
115 9761 9,940 10239 9980 524 5.5 4.60
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7 (kg/hm?)
+EES MR kg/hm?)
Soil fertility P rate I 1
HE g 0 10031 8516
23 9947 9315
46 10 130 10278
69 10451 9281
922 9411 9512
115 9313 9191
iRAE Sy 0 7 426 6947
23 7170 7261
46 7426 8478
69 7492 7731
92 8286 8325
115 7601 7044

Yields

m

8 657
9529
9524
10 640
9314
9434
7293
7217
8252
7230
8379
7409

Average

9068
9597
9977
10 124
9412
9312
7222
7216
8052
7484
8330
7351

T

(ke/hm?)

529
909
1056
344
244

830
262
1108
129

Increase yield

(%)

0.0
5.8
10.0
11.7
3.8
2.7
0.0
-0.1
115
3.6
15.3
1.8

1 kg ZE ™ (k)

P increment

0.00
23.00
19.80
15.30

3.70

2.10

0.00
-0.07
18.04

3.80
48.17

1.12

2.4 T RXTHERE AR W K 7 B

F 6 T, Tt B T K T R, R
P T BRI R . FORBEAE R R Rl it A
N ERFEIOERE, PR E S EH 10
ke/hm? 38 i1 5] 50.2 kg/hm?, B AE F1) FH 245 51 i

®6 AREAENEL FARIBEALH IR FI A

Table 6 P absorption and utilization in maize on the black soil of high fertility

39.7%F1 23.3% 55 10.6%F1 4.2% . i35 it

=)
ZEN

s

I, A2 100 kg TR FRFERE R WEEE . = AL

71

B FORBAE S R AR N 35.3%, HAET)

;EEL

RN

+

TR e KA E K 39.7%, ARIE ) 5+ F K #E
NE KA %N 23.3%

BRALFI (%)

P utilization rate

T T3 (kg/hm?) FrE (%) W (kg/hm?)
Soil fertility  (kg/hm?  Dry matter weight P content P ahsorption
P rate
TR WA TR WA TR OMMH At
Grain Straw Grain Straw Grain Straw Total
= awil 0 8551 9834 0.34 0.02 29.07 1.97 31.04
23 9197 10577 0.33 0.04 30.35 423 34.58
46 8988 10336 0.33 0.05 29.66 5.17 34.83
69 9244 10630 0.35 0.07 32.35 7.44 39.80
92 7955 9148 0.33 0.09 26.25 8.23 34.48
115 7912 9099 0.35 0.10 27.69 9.10 36.79
LR Swi 0 7436 8551 0.25 0.10 18.31 8.23 26.54
23 7870 9050 0.25 0.12 19.64 10.87 30.51
46 8182 9 409 0.27 0.09 22.13 8.77 30.89
69 8302 9547 0.25 0.11 20.56 10.85 31.43
92 7718 8 876 0.27 0.11 21.11 9.47 30.58
115 7637 8782 0.28 0.12 23.14 10.25 31.88
IRAE T 0 5922 6810 0.17 0.08 10.07 5.44 15.50
23 6831 7 855 0.17 0.08 11.55 6.28 17.83
46 6 603 7593 0.19 0.08 12.31 5.81 18.13
69 6137 7058 0.18 0.09 11.05 6.35 17.40
92 5917 6 805 0.18 0.10 10.85 6.81 17.66
115 6 028 6932 0.18 0.08 11.85 5.78 17.62

0.0
353
18.9
29.1

8.6
115

0.0
39.7
21.6
16.2
10.0
10.6

0.0
233
13.1

6.3

5.4

4.2

A7 100 kg TR
(18%7K)H 5 i (k)

P requirement amounts

for producing 100
kg grain
0.30
0.31
0.32
0.35
0.36
0.38
0.29
0.32
0.31
0.31
0.32
0.34
0.21
021
0.23
0.23
0.24
0.24
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2.5 $RPEXTE KA LR

AFR 7 AT O, K it PR AT AT B4 i oK 5
JE ) B 4147 1.5% ~ 6.2%, Jifi 1 kg BPAEIEF= £ oK
4.0 ~7.5 kg, M8 90 ke/hm?® 34 77 ROR e 4 5 IR S
M- 43% ~11.3%, Jifi 1 kg 8 A3 5= £ oK
5.2 ~ 16.5 kg, B 60 ke/hm? 338 77 550 B g i 5 AR
A1 6.8% ~ 8.1%, )i 1 kg HIAEIE = £ K 5.3 ~
24 ke, JiiBH 30 ke/hm? HE PR BT B A3 772 I
FPAMRIE S R > RS R+ > SR B,
2.6 FRITHAERI R KR EF A

AHE 8 FI L, K it FH B E Pt o 1 R AT 114 5
i, (E R S R AN B S T AR AR
TR, AR T R e R
KA 1) 23R i IS o 348 o 2 AT R e, 3 M0
JLBHEAR R 25 ke/hm? 381 100 kg/hm?, HLAR AR
FIH A 76.5% .58.3% .49 8% 4K 3] 36.2% .
19.6% .30.5% ; BEA A B0, 2E 77 100 kg £ KT
FIFEA AL BEE RN, IR A A OB AR R
RN 76.5%, AR 72 4 T KA AR B R A Ry
58.3% RN 7778 £ FOKRBRNE e KR FH R 49.8%

R7 AFERHELFIEX EREIE=HR

Table 7 Yield increment effect of K fertilizer to maize on the black soil with different fertilities

e (kg/hm?)  Yields

477 Increase yield

SR Lyl Jite B i (kg/hm?) 1 kg #1447 (kg)
Soil fertility K rate I i A (ke/hm?) (%) K increment
Average
f=swi] 0 9709 9703 9436 9616 0 0 0
30 9786 9713 9772 9757 141 1.5 4.7
60 9872 10 499 9 825 10 065 449 4.7 7.5
90 10271 10 443 9906 10 207 591 6.2 6.6
120 10271 10 598 9861 10 195 479 5.0 4.0
HAL s 0 8184 9597 8643 8808 0 0 0
30 8903 9252 9407 9187 379 4.3 12.6
60 9 680 9980 9740 9 800 992 11.3 16.5
90 9366 9 894 8979 9413 605 6.9 6.7
120 9204 9576 9525 9435 627 7.1 5.2
9wl 0 8949 8950 8 699 8 866 0 0 0
30 9023 9999 9739 9587 721 8.1 24.0
60 9380 9670 9363 9471 605 6.8 10.1
90 9268 9766 9630 9555 689 7.8 7.7
120 9653 9268 9576 9499 633 7.1 53
xR 8 AEAESE L FE KX SRBE R R R 7 B
Table 8 K absorption and utilization in maize on the black soil with different fertilities
LT (/) %) 0 it /) BRI ©) 47" 100 kg THE
Soil fertility  (kg/hm’)  Dry matter weight K content K absorption K utilization rate  (18%7K) T4 it (kg)
K rate K requirement amounts
Fh O BH TR BH O FR OB & for producing 100
Grain Straw Grain Straw Grain Straw Total kg grain
e 0 8378 9635 0.40 1.26 33.51 121.40 154.91 0.0 1.52
30 9019 10372 0.48 1.26 43.29 130.69 173.98 76.5 1.58
60 8712 10018 0.43 1.48 37.46 148.27 185.73 61.8 1.75
90 8543 9824 1.53 1.53 34.17 150.31 184.48 39.6 1.77
120 8439 9704 1.62 1.62 33.76 157.20 190.96 36.2 1.86
TPE 0 7223 8 306 0.46 0.96 33.38 79.78 113.16 0.0 1.28
30 7534 8 664 0.46 1.08 34.66 93.02 127.68 58.3 1.39
60 8036 9241 0.32 1.19 26.00 110.19 136.19 46.3 1.39
90 7719 8 876 0.32 1.29 24.41 114.05 138.45 33.8 1.47
120 7737 8 897 0.34 1.20 26.07 106.63 132.70 19.6 1.41
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RS MR F R kghm) ST (%) Uk (ko) EIRAIIR@) 2R 100 kg TR
Soil fertility  (kg/hm?)  Dry matter weight K content K absorption K utilization rate  (18%7K)# 44 (kg)
K rate K requirement amounts
TR R TR OB TR R A for producing 100
Grain Straw Grain Straw Grain Straw Total kg grain
ey 0 7270 8361 0.45 1.01 34.10 84.65  118.75 0.0 1.34
30 7861 9041 0.46 1.05 36.22 94.93 131.15 49.8 1.33
60 7766 8931 0.46 1.16 35.49 103.63 139.11 40.9 1.47
90 7835 9010 0.48 1.16 37.34 104.62 141.95 31.0 1.49
120 7789 8958 0.49 1.24 37.89 111.27 149.16 30.5 1.57
3 % B DHEAE A 35 03 1 % 1, 5 8 38 280 B

TR B B B
R FERNIE S R A Lt E RS = 4.1% ~ 6%, 1 kg &
REHE 7= E K 2.06 ~ 4.29 kg; HAE T 22+ 14577 9.1% ~
12.3%, 1 kg ZAEHEG = E2kK 3.11 ~ 11.94 kg fIRHE S 2
+ 145" 13.4% ~ 17.9% ,1 kg AL ;= £ K 8.1 ~
15.02 kg, ZUE G755 A AIRAE 07 4 > HhAE 78
T > mE B TR R A b A v
1.9% ~ 6.3%, 1 kg BHENEHE ™™ £ K 4.6 ~ 11.4 kg; AL
FIBAIETE 2.7% ~ 11.7%, 1 kg BRAEE =T K 2.1 ~
23 ke [IAE S BB 1477 1.8% ~ 15.3%, 1 kg BRI
EK 112 ~ 48.17 kgo WAL B34 7= I 7 A A AE ) 22
> e R L > W R L FEEIE SR L Bt
BRAESE T 1.5% ~ 6.2%, 1 kg BPHEHE ™ 2K 4.0 ~ 7.5
kg HAE ST B 43477 439% ~ 11.3%, 1 kg BRAEIE P £
K 5.2 ~16.5 kg; AL T 2B 147 6.8% ~ 8.1%,1 kg
AT = K 5.3 ~ 24 kg AT A BE P2 I AR AR
JIEA > IR R > SR

& BT 98 N 145 ke/hm? P05 46 kg/hm?® K,0
90 kg/hm?; HUIE I3 8 4435114 N 90 kg/hm? (P05 69
kg/hm? K,0 60 kg/hm?; AR IE 7 4 4= 4351 2 N 200
kg/hm? ,P,05 92 kg/hm? K,0 30 kg/hm?,
Bl N S HE 0, A2 100 kg R Ry 2 5% 47
SR, RERHA 3R BRAIR o Kt AT A 8 2K 5 7 9 [+]
I, S5 PR AR &L, B2 R RHR R, BRAIR
Job A A X BRI 3 S
SE Lk
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