T E AR R A2 2019,24(2) :38-47
Journal of China Agricultural University

AERELENFETURRRE K ZERETENZ T

BXW KEW KL EXHE EEGE IBEHA BAW mes”
DA 3 5 1 02 5 T A9 5/ I R K 2 BT M 712100)

i E AREAREFTHLIGRRREREALZPREARLT AHARAH — HRIT6 AREHA, ZE 4 A
RIEAKF.2016 F36 08K F %4 .0 (NO) 45 (N45),135 (N135)Fe 225 kg/hm® (N225) ;2017 456 LK F 4 . 0(NO) |
90(N90) 180 (N180) = 270 kg/hm’ (N270) , bk R R 6 R % TR & = Ffe LR R LMK, HH T R A4 F R 5B
FEFMRRBGHERMAE, RBBRAN. FAREARARRBR LGRS . — Ao HE. S REL P
MR TEEREIRER LS TREF LR E 2L AT R A4 E(SPADMAR T A LB H®
KR EEBETHRABRREZLSAAZTEZEMA BASHPIREYN REALSRETYHARZZHAR T L
Wk, Ak A SR T RS EMEEE A it PR A 180 kg/hm? 65 5L . B iE % 46 56 5] A Bt 3 .
AM K B) Ak e & R

X8 AL fJE: THRBER: ~%: REBRK

HESES S517 XEHS 1007-4333(2019)02-0038-10 LEEREE A

Effects of different nitrogen treatments on the dry matter
accumulation, agronomic traits and yield of buckwheat

BAI Wenming., ZHANG Weili, HOU Yafang, XIA Meijuan,
GONG Xiangwei, WANG Pengke, GAO Xiaoli, GAO Jinfeng”

(College of Agronomy/State Key Laboratory of Crop Stress Biology for Arid Areas.
Northwest A &F University, Yangling 712100, China)

Abstract To investigate the optimum nitrogen application rate of buckwheat production for high yield in the Loess
Plateau Region, a common buckwheat cultivar Xinong 9976 was used in a field experiment and the effects of different
nitrogen fertilizer on the yield, agronomic traits, chlorophyll content and the accumulation of dry matter of buckwheat
under four treatments were studied, i.e. no N fertilizer added O (NO), 45 (N45), 135 (N135) and 225 kg/hm? (N225)
in 2016 and no N fertilizer added 0 (NO), 90 (N90), 180 (N180) and 270 kg/hm? (N270) in 2017. The results showed
that four N fertilization treatments significantly increased the plant height, primary branch number, secondary branch
number, number of flower clusters per plant, 1 000-grain weight and seeds number per plant, which led to a significant
increase in yield. With the increase of Nitrogen rate, chlorophyll content first increased and then decreased. There was
a positive correlation but a trend like a parabola in seedling stage and initial flowering stage between the accumulation
of dry matter in various organs of buckwheat and the Nitrogen rate. Therefore, the optimum application amount of
Nitrogen was 180 kg/hm?, and more attention should be paid on different proportion and stage of Nitrogen application to
ensure production benefit.
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757 (Buckwheat) X 44 554 b =M. )8
F Bl (Polygonaceae) 3% 2 J§ (Fagopyrum Gaerth)
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1.1 RXIE R
I T 2016 F1 2017 4FEAE M Ak (37°56' 26" N,
109°21'46" E. i 1 229 m) &\l 3k I8 7% 38 o0 3

1T 23 56 Hh 398 0 R Y0 358 A | P HEVE
il CHTHC LA 35y, 3 pH 8. 76, S AT AL
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TR R R /N DX A, B PR 2R BB AL IX 2 3 1
HE AW, /MIEH2 mX5 m=10 m* , 7 33 cm,
FEEE 5 cm. BWEXTHRMCA P A& A 4 b,
2016 4E 7t Z KK :0 (NO) .45 (N45) 135 (N135)
Ml 225 kg/hm® (N225); 2017 4E jifi & K F K.
0 (N0),90 (N90), 180 (N180) F1 270 kg/hm?
(N270) 3 43 I 75 3% Bl BT 0 46 151 Fge 76199 43 3 Wit
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b Ak B ] 35 2% B Ry 3 5 2017 4F N180 H1 N270 b
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2017 AEME TN A B S N270 A H R RE ., — oy L
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b ) 25 W s R AE AR 2016 AR A& Ak HE ] 22
SR 2, 2017 4F N180 i 2 & F No Fi1 N9o,
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TR, T2 %2016 y N135 #1 N225 & F NoO
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Table 1 Effect of different nitrogen application rate on agronomic traits of buckwheat
. N WEL — R B R AR TE AL AL/ em
A4 Ab B iR/ cm i )
Sections Main stem Secondary Flower clusters Internode
Year  Treatment Plant height
number branchs number  branchs number number length
NO 97.4+2.85 ¢ 13.2+0.64 b 3.74+0.58 b 0+0c 25.8+3.37 d 7.4
N45 103.2+3.35 ¢ 13.4+0.51 b 4.5740.15 ab 0+0 ¢ 35.8+4.38 ¢ 7.7
2016
N135 124.647.21 a 15.340.35 a 4.8740.86 ab 4.4%+0.51 b 49.443.80 b 8.1
N225 115.0+4.62 b 14.7+0.65 a 5.7£0.35 a 6.1+0.60 a 58.7+£1.53 a 7.8
NO 82.4+4.00 b 14.740.30 a 4.540. 25 be 1.0£0.84 ¢ 24.6+0.74 ¢ 5.6
N90 82.34+3.70 b 14.140.45 ab 4.3£0.31 ¢ 1.3+1.10 ¢ 26.446.66 be 5.8
2017
N180 99.0£2.20 a 13.1+0. 98 ab 5.7+0.67 a 6.6+0.97 a 40.942.53 a 7.6
N270 95.3+3.58 a 12.940.80 b 5.440. 30 ab 3.7£1.13 b 36.142.55 ab 7.4

T [ — 4R BB AR FEERRAE 5% KT 2R R T,

Note: Values followed by different letters within columns for same year are significantly different at 5% probability level. The same as below.

2.2 HBAKENFEFERTFEERNZN
INF 2 W] R e R AT S PR R SR A M A
2016 4F N45,N135 F1 N225 &b 3 43 51| He %) 17 4 7=
9.53%.20.00% F1 24. 50% ;2017 4 N90,N180 FI
N270 4351 b %t B 4 7 27, 78 %38, 11 % F1 40. 00 % ,
B v RO i R 25 SR L L Al A B R) R 22 7
WS EE . 2016 FF 2 By 5ROR BB i A =
HITBS h . 2630 K N225>N135>N45>N0, & NO

55 N45 GRS i 35, At Ak 3R] HS A R 25 s
2017 4 B bk L% N180 > N270 > N90 > N0, N180
5 NO F1 N9O &b 2 i) 22 5 @ 2% . N270 5 NO &b 2 [i]
S W . 2 TR i A AL B W TR R
AR A& 2016 4F 2% it & AL B 8] O W3 25 S 0
2017 4F N180 4b B Ay T & % T4 1R EAL T
N9O 1 N270 &b B, X A[ g 5 2017 4F N180 B ki
B HoAth A B = A K

K2 TRAEEENFEZFERTERRHIIE

Table 2 Effect of different nitrogen rates on the yield of buckwheat and agronomic traits

kR %L TR /g ¥ ‘ )
iy 30 B . W7 %
Grains number 1 000-grains (kg/hm?)
Year Treatment Yield rate
per plant weight Yield
NO 72.4+7.95 ¢ 36.5+£0.71 b 1333.3475.06 ¢
N45 88.7+£17.82 ¢ 38.440.72 a 1 460.0426.46 b 9.53
2016
N135 144.6+12.99 b 38.340.11 a 1 600.0465.57 a 20. 00
N225 155.3+23.04 a 38.540.38 a 1 660.0£50.00 a 24. 50
NO 66.0+9.24 ¢ 35.4£0.02 ¢ 900. 04=26. 46 ¢
N90 83.7+9.18 be 36.5+0.03 a 1 150.0410.00 b 27.78
2017
N180 130.2+18.48 a 36.040.01 b 1243.3441.60 a 38. 11
N270 108.9=+4.85 ab 36.540.02 a 1 260.0420.00 a 40. 00
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(a) NO, ANt 4 s N45 4 it &0 it 45 kg/hm? ;N135,jifi & & 135 kg/hm? ; N225, i & &t 225 kg/hm?, T,
NO, No nitrogen application; N45, Nitrogen application rate,45 kg/hm?; N135, Nitrogen application

rate: 135 kg/hm?; N225, Nitrogen application rate; 225 kg/hm?. The same below.
(b)Y NO, Ajiti 7 s N9O, i 2 90 kg/hm® s N180, i &k 180 kg/hm” s N270, jifi & it 270 kg/hm*. T[],
NO, No nitrogen application; N90, Nitrogen application rate; 90 kg/hm?; N135, Nitrogen application

rate: 135 kg/hm?; N225, Nitrogen application rate: 225 kg/hm?. The same below.

B 1 2016 £(a)#02017 &£ () FEBELAETFHFEETEE 8 If SPAD &

Fig. 1

SPAD value of the 8th leaf of main stem of buckwheat with

different nitrogen treatments in 2016 (a)and 2017 (b)
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H 1] 2 R, 3 22 AR 0 T BT A 0 3 ) A6 1)
PR AR BB 00 A6 3 3 SO A TG s ORI Ik 3 B
Ko FEZEMRM TP 0 5 AR Rt 5 il (B E A G
2016 4 N45,N135 F1 N225 &b 3 43 5] b B8 5
93.1%.108. 4% F1 115. 8% ., 2017 4 N90, N180 I
N270 Ab ¥R 4350 et B I T 59. 8%6.89. Y01 98. 4%,
2016 4E4 AL PR A SE A2 AR T B fR B2 N45 >
NO>N135>>N225, %] 4£ H K N45>N135> N0 >
N225, %46 1 A N45>N135>N225>N0; 2017 4
R N90™>N180>>N270>>NO0, ¥ {£ K N180>
N270>N90>No0. By N270>N180>N90>
NO., Jis 1A 0 W 2R HiE M 4F i H— B RN
N270>>N180=>N90 > N0, 7 B Jiti & & 3 g i# 7

FERRMAK.
242 HRRAEFHRELETHRARREG YA

H &1 3 AT, 5 22 2R 0 T o AR 2R DA T B A
A ST G 0 AR S IR B B WORR i/ IR R
. &R AL SR 22 B K T AR R 3
F-XF L2016 4F N45,N135 Fl N225 43 ] Fb No $2
B 31.9%.50. 3% 1 79. 7% ,2017 4£ N90,N180 F
N270 43 %] e NO #2755 40. 6%.92. 6% 1 81. 0%,
2016 4FFFAZ 2% 40 P25 T o AR R S 1 01 N45>
NO>>N1355>>N225, ¥] 16 ] 5 N135>N225>N45>
NO, J8% 4% 19 3] 58U 5 h N225 > N135 > N45 > No,
2017 43722 25 A B2 19 o £ 3R 6 1 4 Oy N180 >
N90™> NO > N270, #] 4 # £ i 2 & N180 >
N270>>N90>>N0, gt {7 K N270>N180>>N90 >
NO,
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Fig. 2 Buckwheat root dry matter accumulation under different

nitrogen treatments in 2016 (a) and 2017 (b)
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L 4 W] HT, 45 it 28 Ak PR 3E A i T i R
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s T B P B SR B o, AV R T IR R
R TE A R Bl B K. FRE M MR KT &
R i 5 il 1 B IE A G, 2016 4F N45 . N135 Fl
N225 43 51t NO #2755 36, 1%.67. 7% #1 101. 4% ;
2017 4F N90,N180 F1 N270 435l b NO 4255 122. 2% .
164. 3% .224. 7%, 2016 4F H # N45 > N135 >
N225>> N0, %] 15 B9 2 i 38 7 #F K N225 > N135 >
N45>N0; 2017 4E {1 #1 2% N90 > N180 > N270 >

NO, ¥ 168 Fy N180>N270>N90 > N0, & 1£ #i
N270>>N180>>N90>>N0, i #H H N180>N270>
N90™>NO, gt /i N270>N180>N90>No,
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1L 5 R 3R Z2RFRLIY 4 o AR 2R MBS AE T
B o E AR 2 i PR R 2R L X A B BORF R I T
YRR B BB 10 80 %6 ~ 95 %6 . WK B ik B o R .
Fr Z PR Y e K T B R 3R o 5 it R BLOE R G
2016 A5 H% AL 19 0 45 1Y) i 20 HH A0SR AR 2 B
N225>>N135>>N45>>N0, Tfij 2017 4F % ¥ W 55 4 Ff
T TR N180 & 3 i T I Ath A 2, iy F st psf
FEE KPR NI T 46 33 L N180 Ab R PR B AL 22
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Fig. 3 Buckwheat stems dry matter accumulation under different nitrogen treatments in 2016(a) and 2017 (b)

3 4t i

i R RE B e A e 0 2 B At AR
HE 25 S BORUE A 232 R0 7 ROR BEAR T A3 5 o
25 BN AL B 7722 77 i A 10 3 2 0t A
135~180 kg/hm” 7k 3| i 7 . 4k £ B4 i 2L 7™ i 1Y
AR . AR A 5 B R X
H AR 0 B AR A R X R 35 22 7 4 A
R arilh 30~60,40 1 120 kg/hm*, AW 5515
e TR 2 7 A R 135 ~180 kg/hm’, i/ T4
Sl AR XS HAM X, 5[ i & s 7 & 1
TG BRI R W) B oy It DX 5 22 b R A
ZH AN . AL P 25 0l 040 BRI 2 N 3R T kL
R BB AE 7 50 5 Inamullah 0 FL PR

RIS R — B BRE RS BT
A [ it R T % Ak BT b i (] 0k BEORH L 2 A [
TR (3G s R A% Ak B ) 22 S AN B 3L AR L
2017 4F N180 4h ¥ FF & I T kL & & F NO {HAfL F
N9O 1 N270 4bH, XA RE/Z 2017 4F N180 AbHE [y
AR 0 L Al A 2 R 0 R PR e AR o AR R A
B4 35 % 100 ORIk 5 [R) R A — Rk 40 I A B
EiLZI0e R o NS RE - (b i RN N OR E P 6
BT o0 BB R AR B AR T BN R T
R FECE AR R R AR SRR R EAE,
5 TORLE A o 2 22 19 45 S 43 HIOR Bk 6 R R 5 37 1Y
PER S AR IS 2 AR 32 25T B0 R it L = Y R AR
AN [] o AELP- 2474 ] K B2 R 26 By v AL B s T oAt
AR, N KGE B SR ARy Rl AR . 9k T



44 BOE kOl R ¥ ¥

2019 4F 45 24 %

3T ()

A
T

(98]
T

TP B (e R
Leaves dry weight
)

[
T

ENO [[N45 [NI135 [IN225

_'Jf

i1

Seedling stage

WAEH

Initial flowering Full-bloom stage
stage

BEAEM

ki

Harvest time

Maturity

H=FH Growth stage

Y B e/
Leaves dry weight
)

gl

Seedling stage

Wi

slage

(b)  mEN0 EINo0 EINISO EAN270

Initial flowering Full-bloom stage

F

]

T

S

REAERY] B ek i
Maturity Harvest time

4= F ] Growth stage

B4 2016 £ (a)F02017 £ () FEREBLETHFEMH FYWRRAER

Fig. 4 Dry matter accumulation of buckwheat leaves under different nitrogen treatments in 2016 (a) and 2017 (b)
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Dry matter accumulation of buckwheat grains under different nitrogen treatments in 2016 (a) and 2017 (b)
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