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Table 1 Basic information of soil
B AL/ AR/ AL/
1 0 /
W 44 i HIX CH 2 o BT % (mg/kg) (mg/kg) (mg/kg)
Test name Site p mftter Alkali hydrolyzed  Available Available
¢ nitrogen phosphorus potassium
HE 77 B LB 5 . 11 R
Research of formula screening F% Hilly 6.89 2.45 89. 67 25.89 128.76
-5 Plain 5. 89 3.45 113.70 17.79 134.76
i JH 7 B 5 - ) )
Research of application methods frBg Hilly 5.92 3.67 112.10 15.71 121.16
Ey A ST 3 I S i
AOR B UE A B P B 5.32~7.43 2.15~3.87 89.67~156.45 11.65~35.71 96.56~143.72

Effectiveness verification test Plain and Hilly
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A 2 B A LG AL A TR I il =i e T 1 7 9
Ve s S WIRR A BRI 3 A AL ZE R R AT AL
JCHLA TR ML B J7 XoF i 3¢ 77 42 A B 5T fik R 1 52
M 5 3 e e FHBE J5 o 7 Fe B (P91 Fh VA IR
B P i (Y 1 BH R 0B LR i IXC L DL

"I RR B it A 1 RN 5 R Ol b L T R TRC O k1K
B9, 5 NALEL, Co. To A s CK: X4 M H A0 il AEL
C1:SH1;C2:SH2;C3:SH3, &ML P 3 1K,
15 AN, BRI T 20 W 2% 2, AR
R TCHE Ah o Hax b R B PR B — B B A
B LAl i ol B, Bl 23 B
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Table 2  Specific fertilization method

Hb X Ak 7 FENE (B H A BNE(FH 50 D
Site Treatment Base fertilizer (Transplanting period) Topdressing (transplanting for 50 d)
B #5600 kg/hm? HIKRE AL
s CK Nest application of 600 kg/hm? Taiwo compound fer-
Hilly area s
tilizer
c1 BHE 799. 5 keg/hm?SH1
Nest application of 799. 5 kg/hm?SH1
C2 BNt 799. 5 kg/hm?SH2
) Nest application of 799.5 kg/hm?SH2
C3 Bt 799. 5 kg/hm?SH3
Nest application of 799. 5 kg/hm?SH3
¥ MU 600 kg/hm? 3¢ LA RE £ AL WO 37. 5 kg/hm? JR % +7.5 kg/hm?® MR
Ph,ir; CK Broadcast 600 kg/hm? Mei Feng Belief compound fer-  Broadcast 37. 5 kg/hm? Urea and 7. 5 kg/hm? boric
‘ tilizer acid
c1 s 799. 5 kg/hm?SH1 it 57 kg/hm? SH1
Broadcast 799. 5 kg/hm? SH1 Broadcast 57 kg/hm? SH1
c2 o 799. 5 kg/hm?SH2 i 57 kg/hm?SH2
: Broadcast 799. 5 kg/hm? SH2 Broadcast 57 kg/hm? SH2
C3 Uit 799. 5 kg/hm? SH3 Uit 57 kg/hm?SH3

Broadcast 799. 5 kg/hm? SH3

Broadcast 57 kg/hm? SH3

R % B A HLIC ML TR IE SH3 Jiti 7 2
ST« 258 20 T 5 0 198 4 56 76 B RE STk =R 4k
FR AR P47 | L SH3 (18-5-7) %51 &% -

(WF3C 2.1 #4) . M) H v SH3 #95E FH
O AT R /N RS R % 5 AN, MO,
TEHE s MK ;% FAE (F& o4k B 55 600 kg/hm® &K
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AR s M1 38 — W i (B A& i 55 it
799.5 kg/hm?*SH3) ; M2 ; it + 38 it (B A% I 55
i 239. 85 kg/hm”SH3. B 3% 50 d £ £ & Jifi
559. 65 kg/hm*SH3) ; M3 38 iE — Y M it FH (B2 4%
50 d ZEA# e 799. 5 kg/hm® SH3) , 44~ 4b # &
523 WA 15 AKX BRIEAE A, HoAa Ak PR 5
A R —
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TR AR I =% HBC 7 B8 SHS A9 R &% 3R 78 U 1] 37
J A BB b IX, A 6 > SH3 W 2R s iR
5. 3 ANAbH, EEE ., TOo. LHE; TK.: X b F
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A s 5 J5L . B AR B U 600 kg/hm* EFE AR E
G R AR 50 d A4 Hlil 37. 5 kg/hm* JRE +
7.5 kg/hm?® BIER) ; T1: SH3 (B - # Ak i} 55 it
799. 5 kg/hm* SH3; *F J5i. # &k W) #i i 856. 5
kg/hm* SH3) , & 4~ 12t 56 45 B JC AL 4b , L 4% Ak 34
AR
1.3 HEXESNE

A5 A I KA A i 1 SR B RN B4R
AR 5 ik kA7),

RS, BN KR 3~5 BRI AR A%
T WKL o 20 258 ST RUFFRL, T 60 C LT B
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(AA3) W5 A8 AR 4 . 20, T KO 6 T e
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AE KL A& 2% B FH % ( Agronomic efficiency,
AE.kg/kg) = Cifi i X 7= & — T AL X 7= &) / Gife
N i +Hjifi P, O, #+jifi K, O #) .

AL 57 ik & (fertilizer contribution rate,
FCR, %) = Cifa A X 7™ 4 — it A X 7™ 4 /it A
X 7= X100 %

Hb Sy B3 Mk R (soil contribution rate, SCR.,
Y0) = AN I X7 4 /it A DX 7= it 100 %%

e3R8 %0 Charvest index, HI, kg/kg) = ¥ ki
o/ b b

Z U FR 5 B0 (nitrogen harvest index, NHI,
kg/kg) =¥ Fi W A &/ b3 S 0 A W B
R PRI AR B (PHILKHD

FPE (I8 /hm?) = KR SR A%

BEAAS (ST /hm*) = NE R A - it 12 ] T
A

NERHRL 4% (OT/hm®) = Jiti JE 7 8 — A it A 7
{6 — B A A

PR = it BE 7 (8 — AN S 7 (ED /#% A K
A

{fi | Microsoft Excel 2007 4b ¥R HE F/E A ,
FH SPSS #ft i At HoAtb g it 3 #r .
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2.1.1 AMEIERIERE B F b E =~ 508
Fvm % 3 R R TR Ly 6 3 A
22K, C2 M C3 FEMR & L PR A R0 B, T hE
Jie F BT CKEARNGF A S H 2 H:CL.
C2 M1 C3 W= m ¥ mF CK, LA C3 AbF 7= & f
T HOF R G 25 A C3 55 CK 2 [al /7 78 B 35 1k 22
S5 C2 M C3 WRFRB0E T CK, HAP il 46 5 C3
H5CKZBFEREEZER., T, A FH AN
3SAMANTLALE RN 5 2 1w B A L, 0 fg
HESGA 77 W 1) T SR AT LA B o DT 2 8 v 2 7 A
LI SH3(18-5-7) 34 7= &k & 1

2.1.2 AAFALRIER R B H e 7 sk %
SRR R EG Yk LR TR AR
ABEREE A 7= BE 7 48 A, 9 32 50 o TR X ik =
7R B BT Bk R AR W g 23, 45 % ~42.01%, Lh C3
b B A v O RS . C3 5 CK Z M7 7E i & Pk
25 58 s ANIR) Ak B[R] A 2 R 0 AR R Ry 2. 34 ~
6.33 kg/kg, Hih C3 kb B A 24 R R 8 50 T
CK(E D, W AEMFEN 3 ANAHLIEIR
JIEL B 41 i PR} BT Ak 3 AR “F R R DL SH3 (18-
5-T) Bt

2.1.3 HHEME RIER R B H 3575 KK 35
B IR WORTE BUR IOWHEY A KR 9157
Sy B FRIR IR RL R RS I s . R 3R 5 AT P
JEAR G A A SRR B (NHD B U 3548 B (PHD
A SR8 B (KHDH L C3 4b P 5 . H C3 1Y
NHI il PHI 5 CK {78 I & M 22 57 B il 40
#:C2 il C3 9 NHI fI KHI # K F CK, #H.
SH3(18-5-7) 15 4 M & FLAC AH tb . 35 A F1| F 7 43
[ JHH ST A A2 i 3 SRR I A B R A3 R R
LR 43 I o 1) LA
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Table 3 Plant growth and yield of rape with different formula of organic inorganic compound fertilizer

PLBL B 55 /cm HRRA R B TR B/ g Feik/ (kg/hm?) W3k 45 $
Treatment Plant height Effective pods per plant 1 000- grain mass Yield HI
i Plain CK 163.45 a 938.67 a 4,37 a 2897 b 0.38b
C1 150. 11 a 1291.33 a 4.50 a 3305 a 0.42 ab
C2 160.78 a 1063.67 a 4.02 a 3199 ab 0. 44 ab
C3 157.34 a 1161.33 a 4.50 a 3554 a 0.51 a
B Hilly area CK 207.18 a 599. 33 ab 2.90 a 2931 a 0.35 a
C1 203.01 a 569.67 b 3.09 a 2 940 a 0.31 a
C2 209.56 a 662.00 ab 3.13 a 3216 a 0.37 a
C3 210.10 a 789.67 a 3.35a 3392 a 0.36 a

RS 5478 22 5 835 (P<<0. 05). T,

Note: Different letters within same columns mean significantly different(P<C0. 05). The same below.
x4 AEERFENEHNERERRTHEMRERN AR

Table 4 Fertilizer contribution rate and agricultural utilization rate of new fertilizer with different formulas

SEJR Plain

% Hilly area

Trittlr%ent RERFTTHR AR/ % LR/ (kg/ke) REELTT IR/ % RAFAFHR/ (kg/kg)
Fertilizer contribution rate Agronomic efficiency Fertilizer contribution rate Agronomic efficiency

CK 31.124+5.08 b 3.99+0.84 b 28.67+5.28 a 3.33£0.85a

C1 36.2441.57 ab 5.00=£0. 34 ab 28.7646.31 a 3.33£1.02 a

C2 33.834+5.86 ab 4.55+1.34 b 35.2041.49 a 4,407+0.29 a

C3 40,724+1.32 a 6.034.033 a 38.47+3.27 a 5.097£0.71 a

T BUE ORI bR 227 /NG 5B RS AN [ b B ] A dk 35 22 S (P <<0. 05) . I

Note: Numerical value indicates

treatments. The same below.

x5 TARABEAENENERESFSBREL S

Table 5 Analysis of nutrient harvest index of different formulas of new fertilizer

‘mean + standard deviation”, and lowercase letters indicate significant differences between different

b S JE Plain frBg Hilly area

Treatment NHI PHI KHI NHI PHI KHI
CK 0.594+0.07 ¢ 0.4440.03 b 0.104+0.01 a 0.64+0.06 ab 0.75+0.03 b 0.1440.02 ab
Cl 0.6540. 04 be 0.46+0.04 b 0.10£0.01 a 0.61£0.04 b 0.80+£0.01 ab 0.10+0.02 b
C2 0.7440.03 ab 0.64=+0.03 a 0.10£0.01 a 0.752£0.06 a 0.85+0.04 a 0.17£0.03 a
C3 0.79%+0.05 a 0.69+0.07 a 0.194£0.01 a 0.73£0.04 a 0.46%0.01 ¢ 0.14740.01 ab

F6 AREEEAXNBMFEERERETEMREER

Table 6 Rape plant growth and yield constituents of different fertilization patterns

pis:il B /cm BRAT B B TR/ g FeiE/ (kg/hm?) W=2/ %
Treatment Plant height Effective pods per plant 1 000~ grain mass Yield Yield-increasing rate

Mo 181.78 ¢ 512.67 ¢ 2.37 ¢ 1884 d

MK 215.67 a 711.00 ab 2.98 b 2813 ¢

M1 207.74 b 722.00 ab 3.24 b 3 364 ab 19.59

M2 215.23 a 723.67 a 3.68 a 3530 a 25.49

M3 217.53 a 698.33 b 3.20 b 3145 b 11. 80

2.2 SH3RAAGERR
2.2.1 RRAMGEFXSHESETHHAH HE
6 AI 1, SH3 A [A] 7ifs A8 77 =X 8] Jh 22 7= & 4 Bl R

ZE S BOR MR BRI 9 M2 > M3 MK > M1 >
Mo, H MK.M1,M2 K& M3 7E ¥k &5 T
MO 5 HLRRAT 20 A BRI T 5 1 HE Y o M22> M3
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>M1>MK>Mo, Hid M2 Tk i & i 3% 4 T H
b kb B 5 7= BB IR 7E 1 884~3 530 kg/hm?*, Hth
MI1.M2 M3 [ & & &4 T MK, DL M1 7™ & 5
mLM1 5 M2 27883, 5% LA L, SH3
ANVt F O e 3G 77 60y 25,4900, R W] SH3
(18-5-7)“ Kejifis + 38 it J 2AOR e by, “ HNE — 1k
AR Z AW E Z M EF AR E,
2.2.2 ARG X THREGH R £
7 FBT AN R Ak 2] B A ORE BT R e RN A 2 R
FR 728 W 3 ) A 32, 94 % ~46. 55% 1 3. 62~6. 42
kg/kg, HEF I M2>M1>M3>MK, H g M2 #
Ml B#®m T MK, H M2 5 M1l Z R Z %A B
. R SH3 SRR« S5 486 i O XE A A
T35 53 a] R AE Hin R — MR FH AR IR
WEZHEFARE .,

£7 FREMEA KB RE®E

Table 7 Fertilizer contribution rate of different

fertilization methods

A STk R/ % K2R/ (kg/kg)
Qb B LS T ;
T Fertilizer Agronomic
reatment e .
contribution rate efficiency
MK 32.94 ¢ 3.62 ¢
M1 43.96 ab 5.61 ab
M2 46.55 a 6.42 a
M3 39.71 b 4.92 be
2.2.3 ARE#IEF XS EREZFFAEG B A

HH 3% 8 WAL SR P HE Y S M2>M1>M3>
MK>MOo, Hiif M2 & MO B 2 %5 $% A A LA
M2 4 ¥ & .4 118 Jt/hm” ;s IR &K 45y M2>
MI1>M3>MK,M2 % MK & 2 498 7¢/hm* . M2

5 M1 ZIa#H 22 490 J6/hm”; 7= 4% L HE T 9 M1
>M2>M3>MK, Hi MK M1 il M2 &b 3 7= 4
HIRT 2 35k 8N 25 3k 45 3 R 8 o E A0l
A PR S BRI PR B >2. 0 B A
RATERIRBESD, ARG RE R
BIAHLUEHLE IR AL SH3 N F={E  ak 25  = & e B
b S S S W DR R a1 R = W Rl = &4
T BRI RN — MR i RO IRz 7 R L )
“EENE — R 7 ¢ R B T IR Z .
23 BEHNERVUENENEREMELTHE
(SH3) 3 R I HE

2.3.1 SH3M®mXFZ=ZREFAEHHa N
9 AL, £ g A 2 L A i I S A
R ZFEK.E ToCKAL) 4 BEAH . TK 5
T1 b3 ¥ RE 5 25 15 0 v 5 7~ o, P 38 1 087
kg/hm® #l 1 557 kg/hm*. T1 # TK #4 * 470
kg/hm*, HME Z R X B H 257, TK 5 T1
FEE Y B E T OO, H it AR 8 g% ik
2 500 JoA b3 T1 W= ™A 18 329 J6/hm”, ¢
HHLAESE R TN 2 493 J6/hm® s T1 Ab B AR KL AL A
(SH3 =Mk A AE 77 J5 4 23 B 5 b B3 A1 G JES ) i
A Fit AL Y A 5 BIE 4 i 860 T/ hm?
F—100 Jo/hm” s FNBR B A BUAS S5 . T1 Ak 2 it AT
a4 451 Jo/hm®, BCH BMLE # fn 1 632
JG/hm* ; T1 AME = HE [b 2. 23 58 % FLAE & 0. 27,
F i N8 J5 AE 3 2 vl SRR 7 L MK
. H SH3 JERHECR B4, 255 4k 45 B35

®8 AREEAXBFEFUAESN

Table 8 Analysis of economic benefit of rape with different fertilization patterns

BANA/(GE/hm?)

Input cost

JE Ak 2 45 /

Ak 7 FEE/ (O /hm?) (J&/hm?) Thizftittt) of

Treatment Output value AE R RY A N T A Fertilizer tout ‘1 input
Fertilizer cost Labor cost benefit output tonpu

Mo 10 552 0. 00 0. 00 - —

MK 15 752 1 800 800 2 600 2.00

M1 18 838 2 878 800 4 608 2. 30

M2 19 768 2 878 1240 5098 2.28

M3 17 614 2 878 800 3 384 1. 96

T MR M HE R 5.3 I8/ ke, BIRE A 3. 00 JG/ke; H R AER 3. 60 JG/ kg, AT 24 80 6/ T.; M1, M2 Al M4 Jil T4 K 10

T./hm? ., M3 A T.& 15 T. /hm?.

Note: The purchasing price of rapeseed was 5. 3 yuan/kg, Taiwo compound fertilize was 3. 00 yuan/kg, new fertilizer was 3. 60 yuan/kg,

the cost of labor was 80 yuan/labor, the labor volume of M1, M2 and M4 was 10 labor/hm?, M3 was 15 labor/hm?

2.3.2 SHS3 et U #k F Fo R F A A £ 09 % vh
H & 10 Al A, NP K #4530 T1 & F

TK 4b3, H T1 4349 NHI B 25 F TK; T1 4
HARE R ST Rk 2 R 41, 98%, B TK B E |5
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Table 9 Comparative analysis of rape economic benefit between conventional fertilizers and new fertilizers

AT SR 1] 3l 2R AFRL 12 iy 380 1 e 3R 300 A Ak
Fr o3 A HORERLIR 23 BT o R L

el e/ f':fﬁ/ H AA/(JE/hm?) Input cost Hﬂjﬁiﬁ/ L
Qb PR (k /fmz) (kg/hm?) (JG/hm?) (JG/hm?)  The ratio of
Treatment g/ Yield-increase Output Ak kA N T A Fertilizer output
Yield o . ; ; .
amount value Fertilizer cost Labor cost benefit to input
To 1901+76 ¢ 10 0764404 ¢
TK 2 988+141 b 1087+83 15 8364749 b 19954214 947+235 28194385 1.9640.12
T1 3 458+138 a 1557+157 18 329+733 a 2 855162 8474233 4451+772  2.234+0.22

SRR A% R 5.3 T8/ kg IR E AL 3. 00 J6/kg; EF ARG AN 3. 40 70/ ke; FrRAERL 3. 60 Jo/ke. JRFE 3. 00 J./kg. Hll
M 5 IG/ ke, % A1 T2 B 80~100 76/ T.; F T4k 7.5~16 T./hm?,
Note: The purchasing price of rapeseed was 5. 3 yuan/ kg, Taiwo compound fertilize was 3. 00 yuan/ kg, Meifeng Belief compound fertil-
izer was 3. 40 yuan/kg. new fertilizer was 3. 60 yuan/ kg. urea was 3. 00 yuan/ kg, boron fertilizer was 5 yuan/ kg, the cost of labor was
80—100 yuan/labor, the labor volume was 7. 5—16 labor/hm?.

FR10 FHUKEH ERTHMERREFAE

Table 10 Nutrient harvest index, fertilizer contribution rate and agricultural utilization rate

o] ik 2 /0 2L B /
Jis:d NHI PHI KHI HERE TR R /2 RAEFTA/ (kg/kg)
Treatment Fertilizer contribution rate Agronomic efficiency
TKCHEHA)  0.64£0.04 b 0.74£0.03a 0.13£0.02 a 33.41+4.32 b 4.2540.80 b
T1(SH3) 0.7540.04 a 0.5640.02a 0.15£0.01 a 41.9843.67 a 5.8740.77 a

3 It #

H i, A% B E R i AT 2 LA 22 00 4 e 5 it
00 E 5 S AR B 1) A 7 i I L AR R L R 4 T
Fb i BB D7 22 5 R e gk L RE e o AR TH 32
mig sl . T R A RE R DLk 2 A R RN
AN F, — AR it L B R 3R  BECTR
FE AR50 e DA il R A A AR Y 3R 4 T R B
S e 4 o A X I 3 AN A
S B A DL IC AL IR AT 3l 3 & F I 7 Rt FH i
AT K H /N XK 59 3R B . SH3 (18-5-7) Al SH2
(20-5-5) P A T 7 78 HE B BT Bk 58 R = R H 26,
NHI.KHI. %5 Ok 48 8™ i F 300+ % BOE .,
Hor SH3 (18-5-7) 20 f5e A 5 SR B it +- 38 it~
(14 7 2T A F 37 43 KRz A2 B, AT 3 il =%
FEr o 57— R M IR 2 AR
[) 25 S AN S 25, 7= 8 B D 2 6 T — R it P
B o 25 TR SRS R A ML JC AL R TR AT Tl 3R
e IE B 5 o SH3 (18-5-7) , % FH 4 A — vk 1 it
FH R it 38 7t A O 2R B b 4R
AR A,

SRR Ry A PE AR, i RS i B 5 it
MBS REY] ., M, 3550 2 bk L sl — ik i

Jiti Y X LAl V) SR T I oK L T AR

W R, o vt I 5% 5 B 28 R0 1 AT Rt
Bic Gt s 2 R I, H R BR g AR T
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Effects of New Fertilizers with Rapid and Slow Release

Function on Yield and Fertilizer Utilization in Rape

YU Yaoying's ZHANG Lei',LIU Jindan®*, MO Taixiang®,
GUO Yingju' ,CHEN Dairong' and WANG Mingfu'

(1. Plant Protection Institute, Sichuan Academy of Agricultural Sciences, Chengdu
2. Sichuan Agricultural Technology Extension Station,Chengdu

3. Zhongjiang County Bureau of Agriculture,Deyang Sichuan

610066 China;
610041, China;
618000, China)

In order to solve the problem of rapid and slow release of fertilizer and realize the goal of

“one-time fertilization”. From 2016 to 2018, a special formula for rapid impact, slow-release organic
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and inorganic compound fertilizer in rape and its application methods were screened and verified in the
fields. The test of formula and application method were that:after rape was mature, the total nitro-
gen, total phosphorus, total potassium and dry matter quality in stems, horn shells and grains were
detected, and then the effect of different formulas and application methods on yield, contribution rate
of fertilizer and utilization rate of agriculture,etc. were studied. The optimal formula and application
method of organic and inorganic compound fertilizer with rapid impact and slow-release were clari-
fied. . The results of verification test showed that the contrast test of conventional fertilizer and organ-
ic and inorganic compound fertilizer with rapid impact and slow-release in the same field were conduc-
ted in six tested sites. The formula screening test showed that each index of SH3(18-5-7) was signifi-
cantly better than that of conventional fertilizer. The average yield, fertilizer contribution rate and ag-
ricultural utilization ratio of SH3 were 3 473 kg/hm?*,39. 61%,5. 56 kg/kg, respectively; application
method test showed that the method of “basal application + topdressing” was more conducive to the
transportation of nutrients to grains, thus increasing the yield and output value of rapeseed, followed
by “one-time application of basal fertilizer”, but the difference between the two tests was not signifi-
cant. Compared with conventional fertilization, the highest yield of “ basal application + topdressing”
was 25.49% and 2 498 yuan/hm?*,respectively. The ratio of output to input was the highest in “one-
time application of basal fertilizer”. The field comparison test showed that:In six tested sites, com-
pared with conventional fertilizer, the organic and inorganic compound fertilizer with rapid impact and
slow-release(SH3) increased the utilization rate of agriculture by 1. 62 kg/kg, the contribution rate of
fertilizer increased by 8. 57%, the increase of production was 470 kg/hm?, and the benefit was in-
creased by 1 632 yuan/hm?. SH3 was organic-inorganic compound fertilizer suitable for rape cultiva-
tion. The two methods of “base fertilizer one-time application” and “base fertilizer + topdressing”
can significantly improve rapeseed yield, economic benefits and the ratio of output to input, and one
fertilization method can be selected based on the actual situation of labor forces in different regions.

Key words Rapid and slow- release; Fertilizer contribution rate; Yield; Fertilizer efficiency; Ratio of

output to input
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