http://hljnykx. haasep. cn
DOI; 10. 11942/. issn1002-2767. 2021. 07. 0015

K KA 2021(7) :15-18

eilongjiang Agricultural Sciences

A AT T 5 WM RS AT A HUIL B 080 A0 N X 5 2 5™ i J] B A0 A A G £ 57 g i A L ). SR B VLR B2, 2021(7) 1 15-18.

Y Tt A5 AT A HLAE B i it A6 AE X 5K 7= B i
FIHEHH I A 7= 7 B 52 Wil

AREK L E ORL,T R LEARLEFARALVEFH. B EKR L HE R
(1. BRI B R LA F R BAEBIEA LA, ZAIT o5 RIE 150028; 2. b A A & R LH K
HFSP LR EE 2654000

WE ARSGLERX 2 RAEHAAFEFRIARA R RRAF AL EH R, 29-10-13,600 kgehm?) %
R (CK) & & 4 AR B AEAF A IS+ B eI AL, 54 2 KRR Z IR »F & SPAD MR, = & # & A
A= RN ERBEEBEFAE R AT ERERE AR BB RGO 0, SR . 5FHN
FoRE A YL, AT A AL+ IR AT 20 % 4 2 (T2) 2 K = F 3w 10. 6% , & 4F A AUAE -+ 38 2 30 % F= 50 % 4L 22 (T3,
TOHABEIKRERE ST 3ARAANIE BILZ(T2. T3 TORS Tt B SPAD A . & HF = EHREE
BRCK ARFEZF; ;L T HAEMR, BN+ T @ RLE (T o K F 40, = A SPAD 14 A&, £ K F 47
BHB Y RBERF46.9%., 3ARAAIIEHBIELE (T2, T3, T4) G Al £ = 5 5 A 43 B3 5H38.4% .
41.6% 4= 100. 5% , fE AR &AM T R AR A ALIEALAR 55 R AT A ALAE o ob @ 2, | ok i 2 2K JE K F d =

T, B BB AR 20 %6 ~50 % Bk A AT R AURE T 52 IL E K ORE RO E B AL AR & e A A

KEIF = AT AN et m A= A

FARKEE KR EIEY . FERBEREZ
G AT A A . BOR R AR R K
YEW) , Bl 2 7 7K S AS B $2 15 o it AT s L 5 3
e s A R i FF O R R A Ak EL BN 2 AT R
KA P W A PR AR . R iR T — B AT DA
PRI K = AR, SOA] I Ak IR it AR
b AT RS K R ) it R4 it

PRIV S 4 I e K B K R A AR AR T S
FORFEFF 25 A R B 2 B0 i 20 F oK 7=l & T
L350 17 50, 65 A E A 2 i e 6 oK T RS T 56 e i)
RS PSR 4 R I T ER AR . R FRAE A
A 7 IR R LR VR 2 RS 5
R N = e o N R 1 RS e o P AT
BekE, a1« EXREHSHEAImN
427.55 kg, &4 4. 25 kg, &8 2. 06 kg 144
12,2 kg™, H AT R AP HAR IR o 2 o0 1 Y% A1
FPRIR FH  H RS ik B Sl A

W B #8:2021-04-03

EETE  RIETLA RO BE B A0l B Q37 5 8 TR %
T (HNK2019CX12-01. HNK2019CX1302) 5 [| 5% 1 5 F % i
%1 (2017YFD0201803) 5 M e 1148 4% Ml B 4% e e AL - ¢ 8 B AR
AR YETE (TYG-2019-09) 5 B K H S8 B} 5 He 4 35 4F 9% B
I H (31501252) ,

FE—EE MEWA982—), T WAL By 5L, N F E K
Pri E e Ak B 9% . E-mail : yubohao2005@163. com,
BEESE RFRAIT3—) 20, W4 AR5 0 NEEED B
H& B F9% . E-mail:qer3906@163. com,

IF A A ) 1) 53 e A OB T LS4 AR 3
BRERE . HEEMEESFRALY LR 1E
I L RO DR AR ) A, T R AT 4 R i
H 2 EORFEFFIERHE A s kb7t . AR,
HESE 5 A A 15 tehm” £ KT A4 HLAL , 1F Py 3
719,100 . H A= 3 fh 2 M 5 Fn 4 B S AR A B
P& 15 . WA S FF A HLAE A FH & i 38, o+ 51
BB AR ek B B ARER AR g B HLAE
e F PRI LR LA E T LA YL & .
T H A HLAE i e AL o R RO et . EARdL
TR A XL A AL T L it A2 2 b g PR BE K R
PR RAARGERT ., TEB . TAIE A
HLAE 5 1k HE BE it X 15 9 52w 09 0F 55 © A K= i
T HFE el it A0 I 1 32 iy B TG R A AL RE D T A AH
KR, I A E X R IRTLE B oK A4
7 A i A A A B AR R Ak T A A A B Y B
5 WF 98 Wkt A6 A e fte 5 A A LA 5 o i A X
KAERKET 7 M R T i 2, A oK
Az 7 ep s R R HR A B K R R A B Y it AR
VE D
BB S5
IR 751X 7 7

B T 2020 45 7E 8 e VL4 WS ZK I 1T 18 Ah X
RE S EH KA LB H R e R 5 b i

15



BN 7% o 2z %

T R X M F 73

F1(45°85'N.126°84'E), i + 1 N B5 + . 4
ML & i 32.5 gokg' . A& & 1.45 g-kg', &
Wi & 0.53 gokg' , & & i 0. 87 g-kg, Ikt A
126.3 mg+ kg, AW 29. 5 mg+ kg, HRH
220.9 mgekg', + 3 pH6. 36,

1.2 ##

HEE FOK S B A B 728, HERAE B 22
FENE (29-10-13 , 22 0% it B T A BHA B2 D 5 4
A PUIE A TEAE B R e VA R R AR B A
FRZS AR AIE L R FF A HLAC R A T K 75 A1 78 85 2R
YEFR T A B, i i A 57 4 41 BR O & 3L R
=100 gL' ,Mn+Zn+B=>20 g-L",

1.3 AHi&
1.3.1 RI&it AR AKX T, 3k
BS A HEPEILE 1,

FOKFPAE %5 BE 67 500 Bk« hm®, SR ] 2B AE Filh
. 5 H 1 HEEM, 10 H 10 H ATk, W
() 42 HE24 by ) 1L E A7 (R B, /NI 8 AT XL AT
B 65 cm, /7K 30 m,/NX A FH 156 m?,

F1 HiAWLEHEEFTR
FERIE/ AL/

- . X
e T % (kgehm?) (kgehm?)
CK ML A , — W M it 22 e AR 600 0
T1 BN HBFAEYE+V 0 7500

V6 B T it T A
T2 e JE it FA RS FF G HLIE + BRI 20 % 480 3750
T3 R jiti FH RS FF A HLAE + 3R AE 30 %6 420 3750
T4 FLJE it FH RS AR A HUIE + 8018 50 % 300 3750
1.3.2 AERB A%k 1L KRB E Kk

e RS A e SPAD R L 2 0 2E 4T 25 A A
W= FH M2 0 € it e SPAD {8, Bl 5 &
B =TT = /0K = BB A= 77 77 (Partial Factor
Productivity ,PFP, kg kg") =VE¥ L 15 7= & /)i
i ==
1.3.3 &#EHH KM Excel 2003 2 i # 5¢ [&
.3 H DPS 7. 05 X} Fr A Bl 47 ge v, A
N 2 25 v (LSD) #E 47 7 248 5 .
2 #R550
2.1 AEEEAAEINEXRMF SPAD &Y
FE LA, T1 A EE R, B R SPAD
E# CK i & R 31 %, AT WA it FH S #F HLAE
7 500 kgehm * Wit 2 vt i A . + ZE 4L L G
AR EA, Bk R AER R EZBE A
FIFERIEE =YL, T2.T3 f1 T4 b ¥ T,
16

KA SPAD {4 CK 407l 8 &3 m 22% .
9. 2% 1 19. 5% , bt B 388 e A% F A ML AE FE 0 0k it
FEAR 20 % ~50 % ] RL4R = Tk AR SPAD 1A .
HRFEEEKREESEES.
70 -
60 - g b
50
40 - d
30
20
10
0 1 1 1 1 1

CK T1 T2 T3 T4

bR
1 AEMBELEETERME SPAD EIK
A NG SR 2 R B2 (P<<0.05), T,

2.2 AEEERAENEXGSHECSNEZE

fe 2 a0, FEFF A ALAE + o A8 T1 AL B
PR e B A KT A AL B, 55 CKORE AR
8. 7Y% AN 10. 7% »1fj T2, T3, T4 &b Bk & RN
T RN R R B CK 43 0 B 3% 22 55, nl W Us it
FEHE 20 %0 ~50 Y6 Bt A 34 Jiti 7% FF 45 AL K K HE AR
KR IEH R R = AR S TC R R R

£2 AEERLETERGESMECSHTL

i F-SPADfH

4k 3 BRiHi/em FEAL 5/ cm CATES

CK  304.0%7.0a 125.445.7 a 0.4140.03 a
Tl 277.6+5.3 b 112.0+4.4 b 0.4040.02 a
T2 300.4+7.4a 133.6+9.8 a 0.44+0.03 a
T3  301.4+5.0a 125.4+1.4 a 0.42+0.01 a
T4  306.4+8.1a 124.248.4 a 0.4140.02 a

VE L B R (6N B AR 2 b B I 25 5 L (P<C0. 05).
Tl
2.3 A EIHEAR AT E K FF AL = A2
A 2 A1 T ARBE R, K= 5 586 kgehm”,
A CK 230 46. 9 %0 . Ul B 78 it A 7% A1 47 HL
JE 7 500 kgehm* 5 Wi 2 Y L . TG0 2 &
KHFRLHE HFT B, Bk W] W AR, T2 ab 3
T.E K=& N 11 632 kg hm?, & CK #f 5=
10. 6 %6 , bt B it FH ARG FF A5 HILAE 3 750 kgehm® Ly >
Tt FHACAE I 2020 A FF TR S IE L. T3.T4 B
AEFER , T KR4 B A 10 41371 10 534 kgehm?”,
% CK(10 518 kgehm™®) JC & & 2= 5, ). W s F %
FFAMLIE 3 750 kg« hm™ 55 ) 2 i i 46 AE 5 30 %
H1 50 %0 » AL AEKOF LA BE 42 16 A2 oK = BB
A FE . T BRI & KEY . 459K
B8 3 2 an SR ANt R A AT BE A fte - e AE
+ LR RE ) i N e EoRAE K R B B



7 3 AR K F 3G A AT HUIE BR A RE AT EOR F B R A AR A S W F e

BN A% &

F T 1 AE RE RS FF A ALIE 3 750 kgehm” 4%
PET o AR BV 2 45 1 7E 50 20 LAWY, 3 AR BE AR TIE

2.4 A[E)ME AR b BB 3 K 77 A BB 3R Y R
HIZE 3 Al 0. T AR BER K R B AT B B0

R, CK W% 30. 4% , TR K Bl R e K R4
15000 . ¥k CK J6 i 2% 22 5 T L T1 40 B F R R
- a P F T P DR L KSR e R B U e
&R0, (1) 476 5 e M1 e 24 5 B0 ™. T2, T3, T4 kb 3
ﬁsm_ i T ok UL B R 4R K AT B TR B
iy CK 7E4 it FH T B &% % HM M EF .
. ,I, | T2 4b 3T ROAL B A AT RO B CK A 7 14
kK Tomm AL 75 20 A, AT i SR AL BT R R B Y
bR
) REMEEHTEXFRTEEL R
K3 AFAEHLETEXKTEMHRPIEL
Ab B AL/ cm K /em FRE/cm THATH 17 Bk
CK 5.2040.16 a 18.10+2.13 ab 2.344+1.23 ab 14.53+1.71 a 33.87+7.04 a
T1 5.10%0.25 a 15.60£2.19 b 3.60%x1.38 a 14.20+0.88 a 23.59£9.59 b
T2 5.3040.09 a 20.00+1.14 a 1.2740.43 b 13.80+1.44 a 37.8042.39 a
T3 5.4040.16 a 19.60+0.61 a 1.0640.30 b 14.00+0.73 a 37.93+2.14 a
T4 5.2740.19 a 18.77+£1.08 a 1.32£1.19 b 14.53+1.15 a 36.07+£3.55 a

2.5 A [EHEAR AL IR XS IR BHE £ = BRI

f# 4 A, CK Ab B0 &AE R A= 7= F1 h
60.4 kgekg',T2.T3.T4 4 3|ik%] 83.6,85.5
121.1 kgekg', 43 9 b CK W E #5138, 4%,
41. 6 %6 F1 100. 5% . 4540 H AR R 4 7= 1 5 &R
T A 7= 1 A Ak i 3 — 3, 43 )tk CK 2 2 32w 1)
38.3%.41.5%.100. 3%,

£4 FEBRLAETEXRBREE=AHTK

e Jiti 2L WEARLE  RACARA S/ RERME A T/
it/ kg 1t/ kg (kgekg™) (kgekg!)
CK 174.0 312.0 60.4+6.8 ¢ 33.7£3.8 ¢
T2 139.2 249. 6 83.6+12.4b 46.6+6.9 b
T3 121.8 218.4 85.5+9.1b 47.7£5.1b
T4 87.0 156.0 121.1£15.6 a 67.5+8.7 a

3 iRt

Bt AT UL 2 Al A 7 P R A T
980 AR T FH B AT A i . AR R AL R X
HELE 10 AF A HLEE AL ] 2 35 B T A PLIR L 2R
A AR BTk AR L 52 B TR ™ R 5 A 1 AT
REPRTC 0 S AU b RS AT A AL
7500 kg hm* -+ Wit IS AL B, FOR MR A
AN L R i A RE AT w5 S A i B A R A
FTRLECE D 3 W 46. 9040 UL AE BLAT M )
FAET  AUHEE T AT A HLIE TG 35 1 AL T 0K 75 JIE 22

RKOTERBIBEA LB R E. 2R
A HLICHLAE 25 6 %5 20— it F R FF A s A IE B
WA ROAR T B S R m AR R B
ERLE RS MUIEEAC S0V M L E A
JEL s 0 = R0 SR B8 4R L L 2 250 kg hm”
FREFE A MR B AR 5000 B A B 45 & 3 B & i
AR I, 5 H HU AR AR L . 3 RS A A HLAE + U8
JIE 20 %6 ~50 %0 4 &5 T 0 i SPAD {8, 4 # & S AN
PR E R CK G % 2 5%, Hoh R A L
JIEL U I 20 96 Ab B R K = R3S i 10. 6 %0 . B FE A
HLAE + AR 30 %6 F1 50 %0 4k R 35 o i 25 F&AIR B oK
P
PEA — it A8 7 2 AN A5 22 2% e X Ve A
KB R AN, I8 T 2 R R A R 4
TE A AR R S . AERH R AE 7 ) S e 4 L
Btk 35 3 7K SF- F0RE b it FH o 25 45 %000 Y T AR A
Jiti FE IE R AT A A58 8 v VR 9 7= o {HL it P ot )
AN TF 7 R0 A 7 R B Y AR IR
3 NFEAF A HLAE + sk AE Ak B (T2, T3, T4) i & e
P A= 7= 9 4 0l A o R 4R R 38, 490, 41, 6% Al
100. 5% , H At kM A= 7= 71 43 B35 F 46.6,47. 7 1
67.5 kgekg ' 5 CK & 25 30, Ui W 35 24 3k >
b JE 5 FH 2 5 DARS AR A MLAE BT LA 2 38 v 1k 2 e
BRI R RCR . X5 e DN i
D2 fE gy ok R — 3,
17



BN 7% o 2z %

T R X M F 73

SN2 AN A T AR & S FF A UL L i T
JIE TG il R 3 K i JIE 2K T ™ g ) B I
20 26 ~50 Y6 Jit 1t F FF A7 HILAE ¥4 7 52 B0 F K s IE R
Ul I e NE O AR 7 . BT, B R AR e A
AR Sy = it AE 77 208 1< A A7 78 A FILIE 5t 1
JIES B4 it ] = A R Ol ik s X R 2 AR
FETE . BEAE 5 R AT A5 be BUR A TR A STt FIAS AT
EA R AKO RS 52 & . DARS A1 6 HRFRS #1441
JIES Sy E S ol R AR AT R A A K 18 A AT 25
HRMAME D ZE, AREN ERKHEEE—
AR B RS R A HLIC S o 97 45 SR M LB R} IS &k
KON A 1§ T ik — B B
e e ¢
(1] Z=DRESH. Ekm g g a M dua: B b iR
#.2010.
(2] RAEOT. K E 4, X 2. B ok 8RR 3L o 1 &
L] R AR HAR 24,1997, 5(2) 2 122-127.
[3] R BREE 1 PoF 5. RIFE 7 20 F KRS AT %
HAR PRI [J]. FoARN2,2012,20(2) :99-101, 106.
[4] wnfgc. sk Bk, 5200 K45 A LY RL s BILB A A BIL LI 43

PR B Gy il v% BB R LT A AR A 2 . 2007, 18 (11)
2503-2506.

[5] 18 PRHh. EORFEFFAC X L HEE ) R AR 7= =iy % m [T .
oAl B2 . 1986(3) - 30-33.

[6] Z=2f fLAH KA E KRR ST 2R L1
[ e 43 A LT ], 324k, 2015,52(4) « 943-949.

[7] SkFZRULZE, 20, 5% KA LR LA LK. 2 A
T B K i R 2 P AR AR AR AE LT . ML 8 35 5 T R 24 41
2019,25(9): 1473-1481.

[8] WM . k5 3C. A4t I/ 22-F KR P BE Y X L 3 55
WA, LR .2007.38(5) :1013-1015.

(97 %, SRR L 8K L 25 R )R E P ALk X b 25 2
B R R R ok T R S e ). b AR S RO A
2015,23(10) ; 1228-1235.

[10] ZEM#t, Wi, 5, % —MAaEgRR MRS HE 41
50 %5 (R FE A HLIE B2 BIF 98 0. %2 8 4 b B 2% 5 2018,
46(31):130-132.

L1100 AE3C, W me i, 1 40 2, 55 o T 6 0 1 0 IS X 6 0K 7=
BRBCR IR L], AR AR K 2 2 4z, 2018, 49 (3)
21-29.

[12] a3k a5 /6 M L 45 R TR A AL QIR J7 20 £ ok
A R IR sz L)1, K £ R R L 2019, 33(5)
281-287.

Effects of Increasing Straw Organic Fertilizer and Decreasing

Chemical Fertilizer on Maize Yield Formation and

Feitilizer Partial Factor Productivity in Black Soil Area

HAO Yu-bo' ,LI Liang' ,YU Yang' ,QIAN Chun-rong' ,GONG Xiu-jie' ,JIANG Yu-bo' ,LYU Guo-yi' ,

XIE Lian-jie’

(1. Institute of Crop Farming and Cultivation, Heilongjiang Academy of Agricultural Sciences, Harbin 150028,

China; 2. Shandong Zhaoyuan Agricultural Technology Extension Center, Yantai 265400, China)

Abstract: In order to improve fertilizer utilization rate and soil fertility in black soil area, the field experiment

was set as follows. Conventional fertilizer application (slow-release fertilizer, N: P, O; : K, O=29:10: 13,

600 kgehm™®) was used as control(CK) ,and four treatments with increasing straw organic fertilizer and decrea-

sing chemical fertilizer('T1,T2,T3 and T4)were set to analyze the agronomic traits of plants,leaf SPAD value,

yield and fertilizer partial factor productivity,and to evaluate the effects of increasing straw organic fertilizer

and decreasing chemical fertilizer on plant growth and yield formation of maize. Compared with CK,maize yield

increased by 10. 6% after straw organic fertilizer+20% chemical fertilizer reduction(T2) , while maize yield did
not reduce after straw organic fertilizer+30% and 50% chemical fertilizer reduction(T3 and T4). The SPAD

value of leaves increased after T2,T3 and T4 treatments,and the plant height and yield components remained

the same. Compared with CK,after straw organic fertilizer+ foliar fertilizer treatment('T1) . maize leal became

etiolating , meanwhile SPAD value, ear length and row number of grains decreased, so as to yield reduced by

46. 9% significantly. The nitrogen partial factor productivity of T2, T3 and T4 treatments increased by 38. 4% ,

41.6% and 100. 5% respectively. Under the condition of this experiment, without the use of chemical fertilizer,

only relying on straw organic fertilizer and foliar fertilizer could not meet the fertilizer required level of maize,

which resulted in serious yield reduction. Chemical fertilizer reduced by 20%-50% combined with increasing

straw organic fertilizer could achieve stable yield and improve fertilizer partial factor productivity.

Keywords: maize; straw organic fertilizer; fertilizer partial factor productivity
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