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Effects of reducing Nitrogen Fertilizer Application and Increasing
Bio—Fertilizer Application on Agronomic Traits and Yields of

Three Different Types of Buckwheat
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(1. Institute of Crop Research, Liaoning Academy of Agricultural Sciences, Shenyang 110161; 2. Research Center of
Buckwheat Industry Technology of Guizhou Normal University, Guiyang 550001, China)

Abstract: Researching the effects of different nitrogen fertilizer application rates and bio—fertilizer combinations on
agronomic traits and yields of perennia tartary buckwheat, rice tartary buckwheat and common buckwheat. The suit-
able bio—fertilizer formula for each type of buckwheat were selected. The results showed that the application of bio—
fertilizer on buckwheat had a substitution effect on nitrogen fertilizer. The 50% nitrogen fertilizer and bio—fertilizer
treatment of rice tartary buckwheat can improve its quality and lodging resistance while ensuring the yield. The aver-
age yield perennial tartary buckwheat with 25% nitrogen fertilizer and bio—fertilizer reached 76.07 kg/667 m’, more
than 20% increase than control group. Under this treatment, the growth period of perennial tartary buckwheat was
the shortest, the lodging resistance was enhanced, and the yield and efficiency were increased. There was no signifi-
cant effect on the yield of common buckwheat treated with 75% nitrogen fertilizer and bio—fertilizer. However, the
plant height was significantly reduced, the grain size was larger, and the 1 000—grain weight was significantly higher
than the control group. It had been proved that applying suitable bio—fertilizer was one of the effective ways to pro-
mote the growth and development of buckwheat, improve the quality, increase the yield and reduce the application
amount of nitrogen fertilizer. The research provided some references for the establishment of suitable buckwheat
breeding technology system and green production technology model in Liaoning Province.
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G, 322.8+22.6a 71.5+3.9a 305.7£12.9a 54.3+6.7a 16.3+1.6b 6.8+0.3b
Bs C, 301.0+21.6a 62.4+5.0c 290.0+16.4b 49.5+6.8b 13.7+1.3¢ 6.1+0.7¢
C 328.7+29.1a 67.7+7.0ab 302.8+25.6ab 54.9+4.6a 17.6+1.3a 7.2+0.4a

=

T« 6] — dh A AL BEZRAF T, R 90N 37 O [ 7R 22 53 2.3 (P<0.05) , T A



20 B | | A A 484

2.3 AEIAIEFT 3TFEE N A FEE MR
o126 5 7T LAA Y, Bl 25 it 20 5 193k 2D | Py 7R g
A, AR ERRR A, B FEAR (P<0.05) , 4y
A 142 em (140 em. TRLE A, W 25 5 T X R4
A, (P<0.05), /4 14.12 g, P, 4% kb PRk & F %
(P<0.05) , Hr B, AL BEPR & AL H 157.9 em; 250 H

Fb xF BRI 2 B (P<0.05) o P, 1 C, &b B FR
160.8 cm , T4 5 35.55 ¢, ¥ 5 X R4 22 7 B 3 (P<
0.05) . FHILATIL, K% 5% 2055 KO 37 A= 4
AT S [ AR A 9 it R0 AR B, ELA B s 3
SO BT TR AAE A R0 T R ARSI AR )
AR, R S S AR B — R

R5 FREERLESIMFENAYPEZMHRKZ M

FrAE A LR B (em) FEEk B2 2 (mm) Bk AR R (g) THLH (g)
A, 156.5+11.2a 6.8+1.3a 10.3+1.7a 4.7+0.3¢c 157.5+20.3b 2.03+0.05d 12.96+0.77¢
A, 153.1+14.8a 6.9+0.6a 14.1+3.5b 5.4+0.6b 178.7+12.4a 2.41+0.17a 13.48+1.39bc
i A, 142.0+8.6b 6.8+1.0a 10.5+2.1a 6.1+0.4a 153.1+14.4b 2.17+0.13¢ 14.12+1.32b
A, 140.7+10.8b 6.7+1.2a 8.4+2.0¢ 6.2+0.4a 139.3+21.3¢ 2.29+0.20b 16.47+1.40a
B, 185.4+8.9a 10.7£1.7a 18.9+3.1b 6.4+0.5b 189.1+14.6¢ 7.65+0.51c¢ 37.79+5.36b
B, 178.1+8.0b 14.4+3.0b 22.7+3.5a 7.4+0.4a 150.1+12.8d 7.39+0.48¢ 49.62+9.10a
P2 B, 165.2+8.9¢ 12.9+3.1b 22.0+2.6a 7.4+0.3a 225.9+21.2a 8.92+0.44a 39.42+3.16b
B, 157.9+11.2d 9.7+1.9a 20.8+3.0ab 7.7+0.9a 208.9+27.8b 8.47+0.79b 40.53+4.56b
G, 172.6+7.2a 8.2+1.3a 12.7+1.9¢ 5.8+1.2a 217.8+19.1bc 7.22+0.49b 32.19+1.83b
G, 160.8+9.0b 8.6+1.3a 16.7+0.9a 6.2+0.4a 226.3+14.3ab 8.36+0.34a 35.55+1.62a
" G, 171.1£9.2a 8.1+1.4a 14.4+1.9b 6.3+0.5a 207.9+16.8¢ 6.87+0.48b 32.89+1.86b
C, 167.8+7.3a 10.7+2.5b 12.1+1.6¢ 6.3+0.5a 240.2+26.0a 8.25+0.66a 34.96x1.73a

24 AERENIFHMFEFEHNEM

M 1Rl LLUA B, POAE AL B R R 57.66
kg/667 m*, LU X BRZH A, U877 14.19%, 22 5 b 2 (P<
0.05) , H Ay Ab BR8] JC B 2% 2% 5% (P>0.05) . P, &
JE G HE R AICE AB, TE IR B IR 4544 T L B,
B4 4b B = I M B4 B, (P<0.05) , B, AL BE
Et B, 3% 77 20.35% , X J& T 2 W Rk s K & L 5
BIK, BALT Pk R, 2R R LR R A
o P AR B B) P f 22 5 I 3 UE A ) T I X
TRME AR, A4 TR = s e 5
IR Ui A G2 A T A A it FH UM X - 4 1 ook
FIFH DA AR ER A SR A R PR R

150
140
130
120
110

o
5
S

:%

100
90
80
70
60
50

FoEr (kg/667 m?)

A Ay As A Bi B2 Bs Ba G & Ga Ga
U R /ANE TR R R #5876 0.05 KT b 2% 5 %
E1 AREERLAENNIHEZETENHMN

3 ik 5tk

Jit 1T 280 M 2 DR AIE 5 22 ity J5T A )™ i ) B

Jiti, {HRE AL M B 2k 4 5 SR Tk W HE TS0 R
- € P r 45 A8 W 0 IR R B AL, R UK TS e S5 3R
I3 ) N X6 3 2 R HABAE W A KR A B TR
AN, R EEEZ AR HEN TR, £
T A AT DA PR 3 4 AR 45, U R 2R IR S ER
S A0 b S TG M S SR AR WP I 4R = AR )
W TR T, SEBRBG PR ALY gk A AR A
I & I, 2B Wy TR S e o A il ) AR AR —
R, AR R A A AE R
F 0, i A R AR 5 4 ] LR A BRI AE £
T FE KT IE SCE IR R AR TR R PR T S TR 26
SIS SR T = W Wl 0 A o 11 7 N 1 Gl 7 S
50% N ife A f2 51 78 0 A= 40 51 IR T LAFE BRI 7
F14) i) st i 2 O R B o i 22 Y RUNE 4 1 I RUAE
1o T B HE TR BB 1), S A R it A B
A RN I R A g PR R M, X TRy
I, 25% FE it A =IO AE Y E IR, AR B
MR R B EOHL, P A 76.07 ke/667 m?,
Eb Xt BB 7= 209% DL I, 3% 6 F 295 5% 70% VL E 1)
AR R 5 A W] A o T, S T RS R R
Xt R SR WS 0 A R I it M X G e O 1
BRERW ., 75% R A &, 5% 5 5 %
0 KR BURL R, Tk B 2 5 X A R
B, AR REXT IR A K R E AR HEE AT R
JER TN T U RE B AT E B (F 4% 20 W)



26 AL & B oF 48%
[ 2] EEM ARG, PN, & FNEESRTMM. J0a Kk F2 IR 9 5 ) D). A A A 2E i, 2008, 32 (6) ¢
b R AL, 1990 151-171. 1397-1406.
[3 ] 2 M, BJEH, HERL 5. 2m HEER AR RS E [13] I KU, H, 55 2 S5 i b £k B AR
P O Ll SB[ v EDRERL, 2018,40(1) : 21-24. FE PE RN AL BT AT . AR b4 B, 2019,44(4) - 5-
[ 4] RPBEH IR BB, WA, % AR DR EESFMHEAMN 8,28.
o 5 SR (D). R TEAR P B2, 2017 (9) £ 9-18. [14] B& W03 &, E24, % R [R E 85 26k g e
[51 WS BT ERESK S ERESERERIL R it S AR A S ()] /J\:H:Z”Jkﬂsa 2021,46(3):1-8.
TR AR ,2017,37(23) :76. [15] BREok 2B S0, 5% TR A S T
[ 6] &, KM, 2 &% BB ASH R L% T 1) AR, 75 Al K 242441, 1999(2) £ 102-105.
R IE 5 i AR A B 5 R R (D). vh [ Ol BB T4, 2011, 13 [161 FEAkE TBER . ESE LR 25 RILIh ik ffhE E
(1):25-33. efiy R (7. 4 FH 28 55 3R v 4 L BE S R i, 1996 (3) -
[ 71 XM @& A B R NE SR 165 ks 7-10.
WHFEL] /N BESE,2001(3) : 11-12. [17] TAEFF, XIRZE, 3 4, % 3+ XN DR AR S e
[ 81 W/, SRR SC, BRICAS, % . 35 Pk M 4 Mk H i 0 aih 3 1 S HITI]. BevE AL B2, 1987(2) 1 1-3.
A XA OB PR AR LE BT ok 2 5 i, 2019, 35 [18] Z=tnf= /NAEHT RABTF ARSI H R FHE , 1982
(34):34-39. (2):14-16.
[91 FRtbae, Tk K. 3 78R 3R 5 K B A i k1 44/ 22 3 [19] PR . 7FEPMTREESFEEESHDL RN TEKR
I3t BT AR B S W ()], 22 VR 2= 4k, 2006, 26 (1) : 45-51. ,2018.
[10] FPRM, DA =, RuE, % AR/ BBl 225 R PER [20] 5 M. LA ETE LS X 5L D). A 5T« Hp E AR
B 3% A AL 5 2R B e AR AR 4 B (D) R Ok B A b K2, 2004.
2004,37(7) :948-953. [20] 5% k. st X 22 H A Fp ok A 48 KR B i p= 4k 5
[11] XBAREE, WAl ff, #5545 . SE B AR IR B X /N A2 32 2 i FARMAFFE D], A5« EgROE K24, 2005.
JEAEAR S MU S )], 2875 54l , 2006, 26 (8) : 2757-2763. (A% 4. X 2 E)
[12] ERME, SR, D4, 5 8 LR L H /RN
(L% 20 ,\)ﬁﬁﬁﬂ,ﬁggwgiﬂé@ ﬁﬂT;ﬁ:iﬁ RG] 1 V4L B2, 2009, 55(3) : 207-209.
HECRE B 32 45 F) JF R0 2R, 35 5 e 3 1) 55 08 2 19 45 [ 8] WAAR, WhEAe, mak, & b E LA RSB XA RS &
JERFFE]. o A 24 1), 2005,21(3) : 375-377.
TR MTE I R BN TR PRIRE ¢ [ 91 EFTLE. T P5 I Z b/l 77 BUR B2 % 8 X 36 I 0 58 i 4k
%IZZRF}:EO iﬂ:ﬁi%lﬂEEXﬂLﬂ:EfﬁﬁiunﬁE@E} lkﬂ’&,ZOlO(Z):lOl—ll&
M EME AL S G IEN IR SFEEMR BRI (101 & 5.9, xUBO, % BRI P K
M HLER A 75 i — T o J& 7 ). A AR, 2016,41(4) : 63-69.
R R U & A = Y E I (10T B 22 A W vl IE 0 P R A T I iS5 (0. P8 58ty kol
. \ \ — = et N Bl ,2008(4) : 96.
A AR T LR AL LA SRR, A 2 i% [12] % PR, XIS, BIBR S, % R I 5R 22 20 K & & A
RNCHE L, fE ik 5522 AR KRR RGBT B PR A, TE 354 M R , 2016, 44(4) £ 161-162.
PRh IR T I FEZ AP AR EENIERE (130 oo vk mmie e gk K & w7 B R D).
SR ) 1 & I 5 o WR I« 9B AR K2, 2015,
[14] XUZEH, &P, BN, % LW B e R IR 48 B i
SE M SRS AL B R, 2016 (11) : 113-116.
(1] 7 55.T 8 2. 5 an). s ok [15] R, BEW, m A AR R R A KL EH R
B4 2011(2) ; 46-49. S .Zziﬂkj&ﬁﬂx,zmsﬁs(zﬁ)t;10—1:
(2] Fikd. A AL P R R 19943176, O] ﬁnﬁz}%ﬁ[ﬁiﬂﬁlEﬁi;‘%ﬁi@“iﬁfﬁﬁﬁﬂm
3 g:ﬁg:nigfﬂ RN L At A (171 faf 7t , FLAR SR BRI ST, 45 . 26 B 0 B R i 5 A 7™ 1
[4] Kim S J, Zaiduli S M, Suzuki T, et al. Comparison of phenolic HIBLFALIL PHEFRFR, 2019(9) :33-35.
. [18] Jing Q, Bouman B A M, Hengsdijk H. Exploring options to com-
compositions between common and tartary buckwheat ( Fagopy-
rum) sproutslJ]. Food Chemistry, 2008, 110(4): §14-820. b.ine -high }iie]ds with high nitrogen use efficiencies in irrigated
(5] WEAE.I5 0 LA e e A Y B 58 UK L rllgz 11n77Chma[J]‘ European Journal of Agronomy, 2007, 26(2):
] B T FHE,2012,33(18) :377-381. . .
61 o 5. Wolkas . B MR a . g L0 TR T IBCR S BUR IR IE AT R 2 5 ok

[71]

BT, 2000, (11) :44-45.
TR, B, TS5 TR M 5 R s

BT [J]. 410 %&7!( 2017,37(20) : 5-6.

(THESE L ARR)



