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Abstract; In order to study the effects of sowing seasons and planting methods on the main agronomic traits of perennial
tartary buckwheat, six new perennial tartary buckwheat lines ( Fagopyrum tatari-cymosum) were selected to investigate
the main agronomic traits under seed sowing and autumn regeneration. The results were as follows: (1) The effects of
different sowing seasons on pollen fertility, total seed set, effective rate of seed set, plant height, main stem diameter,
main stem branching number, main stem node number, 100-grain weight, grain number per plant and yield of main in-
florescence of new perennial tartary buckwheat lines reached signi-ficant or extremely significant level. Fertility rate of
main inflorescence, total seed set, effective rate of seed set, number of branches of main stem, 100-grain weight, grain
number per plant and yield per plant under autumn sowing were extremely significantly higher than those under spring so-
wing; Plant height, diameter of main stem and number of nodes of main stem under autumn sowing were extremely sig-
nificantly lower than those under spring sowing; There was no significant differences in the size of main inflorescence
flowers and the ratio of length to width of ten grains. (2) The effects of different planting methods on pollen fertility and
effective rate of seed set on main inflorescence, number of main stem nodes and 100-grain weight of plant reached signi-
ficant or extremely significant level; The fertility rate of regeneration main inflorescence pollen and the grain number per
plant in autumn are significantly higher than those of autumn sowing; The effective rate of seed set on main inflores-
cence, the diameter of main stem, number of main stem nodes and 100-grain number of plant are significantly lower than
those of autumn sowing. There are no significant differences in the size of main inflorescence flowers, the total seed set,
plant height, number of main stem branches, length-width ratio of grain and yield per plant; The correlation analysis
showed that there were the highest correlation coefficient between the effective rate of seed set of main inflorescence and
grain number per plant with yield per plant in each growing season. (3) Among all the tested lines, the autumn sowing
yield per plant of 1612-241 was significantly higher than that of other lines, and the autumn regeneration yield per plant
of 1612-16 and 1612-33 were significantly higher than that of the normal season. The results of this study are helpful to
obtain the best lines suitable for sowing on one season and harvesting in two seasons, and provide clues for the perennial
tartary buckwheat breeding in the future.

Key words: perennial tartary buckwheat, spring and autumn direct sowing, regeneration, main traits, yield per plant
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Table 1  Climate conditions of Guiyang in 2017
e bR il 11 2 35 41 61 7H 8 91 10 /1 1 f 12 1
Index Annual  January  February =~ March April June July August  September  October  November December
TR 17 10 10 13 16 20 25 26 22 17 13 9
Mean temperature
(¢)
SRR 4423.3 160.3 134.1 306.8 337.2 449.4 1 060.4 559.1 587.1 365.7 179.3 184.4 99.5

Total precipitation
(mm)

1.2 iRE R

AL 347 H M I K 2 55 22 7l B AR W 5 v
R R R DR 7 2014 4F FH [R) U DU A5 4 1 57
RPN IR T E Y N A WIS -E ol L AVEZ-B U AN
R BRR L TR A B A AT A 2R 2 SR
£ 1 1612-16 . 1612-33 ,1612-19 ,1612-241 . 1612-
251.1612-256 A E
1.3 iR i&

2017 4-HF2 3 A 21 HE S B AR T 5%
PG K 27 55 42 77 Ml B AR W2 o0 1l 56 56, AR
W] A5 H 20, TR 8 A 7 H BEHLIE R4S dh &
10 A FbR 25 AR MR BE ML TET 15 ~ 20 em 4b
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1.4.1 242 F Hegme IRERD 2 B R,
1.42 M=o TR E (1) 4k
KN (mm) - FEAEIT, bR~ RO it 467 T =4k
FE AT B B BRI 3 2% BOP34(E, (2)
TR TE (%) I, W10 )7 0 =464 78 4
PR ETFACMAERE , T W - VKBSER (3 2 1) [E5E
W 2 8 h 5 TR Eg A AEZ 0 1~ 2 %
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Table 2 Double factor ANOVA analysis of main agronomic traits of perennial tartary

buckwheat lines among different sowing seasons

EAEF R [isE7SERIN LI RGN
Main inflorescence trait Plant trait Grain character
R wey peeee A - E2E  pau . , sobphg TR
BRAR AN W S RS e M AR G, RTPRIE RS ) 7
Source of variation R H Sum tffecti 171 i umber < . Number of .
Size of Poll. cced Effective Pls Main Number of . Seed length-  100-grain . Grain of
Size of ollen seec coed ant stom branches of main dlth ot o grains ok
flower fertility setting see height L L stem width ratio weight per plant weight
' setting diameter of main (%) (g) per plant
(mm) rate rate rate (cm) (mm) stem node [€) (2)
0 S Ie ¢
b ZiEnt] 0.99 6.67 * 12.31 s 56.72 s 2 462.66 s 273.33 sk 9.12 #x 554.20 == 0.58 174.36 #6469 #9410 ek
(FF HF)
Sowing seasons
(spring and autumn)
ITES 24.42 == 1.88 3.28 = 2.91 = 2.53 % 1.53 1.51 2.78 10.63 == 1.62 2.60 * 5.23 ek
Strain
AR x REFHRET 1.16 1.20 1.38 1.95 1.63 0.68 2.74 % 1.74 0.3 1.95 2.50 % 3.71 w0

Strain X Sowing season

T * FRTE 0.05 /KF LB+ RIRTE 0.01 KV LW3E; == FRTE0.001 AF LRE. TR,

Note: * means correlation is significant at 0.05 level; *#* means correlation is significant at 0.01 level; s means correlation is significant at

0.001 level. The same below.

160
. W1612-16 E1612-33
2140 ¢ . 01612-19 £1612-241
] 1612-251 @ 1612-256
3120t ] . H “
& 2100 ] = ¢
T ] = =
W 2ot : - -
= ] ] |—
S eot : & =
& g = =
o 407 z = -
=1 B %; :
0 S = =
5% g MERE
Spring Autumn Autumn
sowing sowing regeneration

AR FhEFR R 22 R 2 (P<0.01) .
Different letters indicate extremely significant differences (P<0.01).
1 ZAEAE RN A A 2 SR Oy A A K
Fig. 1

buckwheat in different sowing seasons and planting methods

Whole growth period of perennial tartary

SRR B R S R BN R GE , B R RV
SR T8 AR S BN, BON R RE . TR — PRk
AR5t R BORTE R HE R AL 2R K/ PR R 2571 5
A, MR ) A2 S 2R R N TR BRE 2R K
AN BRI AE R IR B A A R 2
OB R KR TE L  EORCE | BRRR T AL Al
ARAY AL 5 2 B/ T K Z 1A TR 45 PR R Y

A BB R AL SR KNS B /AN TR R AR, &1k
RUIEZE 3G KBk 2 PR AR SR, A ik
PR B 09 2, 0 H 28 S R BB R Y 7 A
B GE IR ORI SRR SRR
23IAEAEMETEMEAXNNEELEEFEH
N:EA )
231 REABHFFT S S F AT RERRG Y w
S FTLUE I, BKAE EAE TP AL 1T & g
SR RS SR AR 32 2R R R TR E R ER
PARRRL AL BRRR T A R TR R A R Ak
LM EE RN R E IR TR T
TARF/N PR TR EZER, T, kFE2E
AR IR R B BRI, MR A K B R
BB WK 2 K H RS % A KRS, 3
THEHARKSEZAEL ST F T 4558 &
AR R PR L= TR
232 REAH G XA 5 F A FREBEKRG P w
S AT LR, AR IR E F A 58S
BB L, AT 00 0T & 3 R RL SRR D
P vay, AL A R, S A AR R TR
R TSR A R 2 AT =V s I NN s et
RN R N 7 NS TS i 5%y G e B NI Y A AN 28 7 T
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Table 3 Double factor ANOVA analysis of main agronomic traits of perennial tartary

buckwheat lines among different planting methods

FEAEF R FERRAEAR (R TREXIN
Main inflorescence trait Plant trait Grain character
- WIS FE Ly iy gy RN
5 X o OBEIR g g g AP gy IR g
L b 2SN ] = Sum . /3] - Number - [ERAy Number L
Source of variation . Effective Main Number of . Seed . R Grain
Size of Pollen seed Plant of main 100-grain  of grains .
e - seed . stem branches length- K of weight
flower fertility setting . height . . stem . weight per
setting diameter of main width per
(mm) rate rate rate (cm) ( mm) stem nodes ratio ( g) plunt plam
7 e .
o () USRI Gy R
gy =X 0.75 13.52 s 2,27 6.13 = 0.07 4.00 1.34 23.52 5 2.85 40.40 == 1.65 0.64
(BkZES2AE P4
Plant methods
(autumn sowing and
regeneration )
LTEN 16.46 == 1.56 1.25 5.93 st 5,19 ik 1.16 2.04 1.54 4.67 = 4.34 == 3.10 * 2.92
Strain
AR x Bl Tt 3.18 = 0.88 2.97 * 0.05 4.10 s 1.74 3.73 sk 1.00 1.13 1.95 2.60 * 4.59 s

Strain X Planting method

R4 ZEEEFREAFNABHETRMAEAXESEERZHERNESR

Table 4 Variations of main agronomic traits of perennial tartary buckwheat lines in different sowing seasons and planting methods

FAETFHER FERRMER KPR
Main inflorescence trait Plant trait Grain character
oy BN
L MG AT EE px owr e
A5t were JEB Sok msok o e PP S g mem X e
Source of variation KN B Sum Effective = Main . Number Seed 100- ~ Grain
- Pollen Plant . . of
Size of o seed  seed ) stem of main  length-  grain . of
fertility . . height . branches . . grains .
flower setting  setting diameter . stem width  weight weight
rate (em) of main . per
(mm) (%) rate rate (mm) tem nodes ratio (g) lant per
(%) (%) SO (%) Py plant
™) (kL) (g)
A ik We/ME 491 398 1724 811 17900 795 200 1400  1.04 L6 11 0.32
Direct Spring Min.
sowing sowing /UN| ] 647 7669 5217 3392 21800 11.97 800 21.00 146 385 103  10.89
Max.
¥IE 5.62 5545 3439 1699 19583  9.61 3.53 18.43 1.22 2.95 56.4 1.69
Average

RS 8.65 16.15  23.66  36.07  5.48 1240 4429  9.04 8.51 17.09 4126 107.01
cv
(%)

i 1/ IME 453 5483 2455 1752 5450  4.27 2.00 6.50 1.01 3.88 50.8 1.87
Autumn Min.

sowing W RAE 645  63.65 526 4525 9250  7.05 6.00 1250 138 595 25633 145
Max.

ByfH 57 59.66 40.7 28.87  79.48 5.44 4.50 10.30 1.2 444 12924 581

Average

RS 9.33 3.41 17.18  25.05 10.82 1233 2354  11.61 7.93 926 3847 5225
cv
(%)

A PR W/ IME 5.09 4832 1237 1038 5400  3.37 2.00 5.00 1.02 2.75 25 0.7
Regeneration  Autumn Min.
regeneration IV ON(ER 647 7548 6346 4054 11200  7.66 11.00  10.00 1.39 4.85 844 24.35
Max.
{E 581 6404 4417 2231 7750  4.89 4.67 7.37 1.2 379 196.87 6.1
Average
5 RE 6.95 854 2408 33.89 1892 2251 43.68 21.17 8.1 947 7475 2.4
cv
(%)
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Table 5 Differences in main agronomic traits of perennial tartary buckwheat in different sowing seasons and planting methods

EATHER HEBREEAR Plant rait FRALEER

Main inflorescence trait Grain character

- 1% oy 0
. P{% i R CE A5 & G - E oo SRRRBIEL P
i PASY SR L. ez
e L gy BH® B gl Rk Ei*ﬂ Number Number KL FRLE Number =i
Tyne KN Sum . Main . Seed 100- A
yp . Pollen Effective Plant of of main . of grains  Grain
Size of o seed . stem length-  grain .
fertility . seed height . branches  stem . . per  of weight
flower 7 setting diameter . . width  weight
(mm) rate rate | Setting rate (cm) (mm) of main  nodes ati (2) plant per
(%) (;De) (%) stem () (f%; g (k)  plant
) (2)
i = 5.62bA  55.46cC 34.39bB 16.99cB 195.83aA 9.6laA  3.53bB 18.43aA 1.22aA  2.94cC  56.4cC  1.69bB
Direct sowing  Spring sowing
i 5.70abA 59.66bB 40.72aA 25.60aA 79.48bB 5.44bB  4.5aA  10.3bB  1.20aA  4.44aA 129.24bB 5.81aA
Autumn sowing
A4 EHA 5.81aA  64.04aA 44.17aA 22.31bA 77.5bB  4.89cB 4.67aA  7.37¢C 1.20aA 3.79bB 196.87aA 6.10aA
Regeneration Autumn
regeneration

. RPN/ NG PR R 255 B 3 (P<0.05) A AN [ RS TR m 22 5 i 2 (P<0.01) ,
Note; Different lowercase letters mean significant differences ( P<0.05) and different uppercase letters mean extremely significant differences
(P<0.01) after the same column of data.

6 ARABEMENTERMEAXTEERZEREEKRTENBEXRY
Table 6  Coefficient of correlations between main agronomic traits and yield per plant

in different sowing seasons and planting methods

R REL
FEtk Correlation coefficient
Trait . . N
A S0 AL
Spring sowing Autumn sowing Autumn regeneration
B ARREIN IR 0.22 0.518 s -0.26
Main inflorescence trait Size of flower (mm)
Pi% TN S 0.061 0.134 -0.168
Pollen fertility rate (%)
FSELTIES 0.357 0.336 0.285
Sum seed setting rate (%)
FoE 0.689 s 0.802 #x 0.464 =
Effective seed setting rate (%)
FERRPEAR 3 -0.030 0.574 #x 0.368
Plant trait Plant height (em)
eV -0.097 0.713 % 0.507 #x
Main stem diameter( mm)
2B 0.383 * 0.647 = 0.006
Number of branches of main stem ()
FETH 0.142 0.218 0.237
Number of main stem nodes ( 77
FPRLPEAR FrFR I -0.155 0.171 -0.17
Grain character Seed length-width ratio ( %)
HALE 0.221 0.727 s 0.181
100-grain weight (g)
PR S 0.487 s 0.890 0.992 s

Number of grains per plant (%)
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TREESR, T, A FHAZSHIED
G SR T v HA AT Lt
24 AABMELTEMEAXNTSELEFTEH
REBRFENHEXE

h T R AR R RN R R TR
T BTG AR R 2 AR W IR A IR S bk
FEEAIMEMEE R, WNR 6 TR, ZHAEIE
BRI S BT A UL S (r=0.689 #x ) |
PARRRIEL (r=0.487 w5 ) M FZE A8 (r=0.383 )
S I B T A G B FAE P A KN (r =
0.518 % ) A RUAE T A (r=0.802 % ) HRiE (r=
0.574 = ) F2EM (r=0.713 #=x )  FZSEE(r=
0.647 = ) [RLE (r=0.727 == ) AR L (r=
0.890 s ) 5 PR =i 15 A i 35 TR AR G s Bk ZE A
MR RS EAT AL TR (r=0.464 #x ) R
B (r=0.992 s )  FZEHL(r=0.507 s ) F A% g
EARSE, Sk (r=0.368 = ) 5 g FH A, Bk
B, TCUS L I 2 2 P A 25 ) B 7 i dy
DS I N A SV ERR R SR S R O (R
FEAR, FERCTE, B4 Fh R AR AR MRHDH: B
SIS EA e
2SARBEHENTEMEAXNNERRETESK
F=EHN

R T AES A B & i A e R
— BT AN [ A K 2R X 4% i 2R B 7 R 1 5
(El2), BARE kR, Irfy i R LIS J2 IE Rk & W
A2 BT R e TR 5, ik
HESKERHAENARS REHAAF, Hp,
1612-19 £ 2= 0] . 22 =, 7 i s Ik, R W & 2%
1612-16 5 1612-33 FRK EIE I & A R B AR,
AR Z A B T IES, 1612-16 A A4
PR HIE (9.24 o) AR (1.66 g) = 82.03% , 5
FIEIEZE(4.11 g) (& 55.52% ;1612-33 FkZEHiAE B
FEFIME (10.52 ) BERE(1.10 ¢) = 89.54% , 3%
K& IE 2 (4.50 g) 5 57.22%, Ui 1 1612-16 Fl
1612-33 & & — KR 2 R WOR 5 17 1612-241 1612-
251.1612-256 ¥R MK HRE > FEHASF
E#E Horh BRE 1612-241 PR HRE P 52 (9.62 g)
R T HAL S R, UL 1612241 25 HRKHE L
B AR,

m &% Spring sowing
o Fk3% Sutumn sowing
o fZEFHE Autumn regeneration

a
a
a a a
b a N ab
a
b| il’[‘ b b
L L L L L |

1612-16 1612-33 1612-19 1612-241 1612-2511612-256
m% Strain

ANIF) FEERIR 22 5 B3 (P<0.05) o
Different letters indicate significant differences (P<0.05).

K2 ASIRIE A 2T b s 20 2 4R 4 0 57
L EN R e LA
Fig. 2 Effects of different sowing seasons and planting
methods on yield per plant of perennial

tartary buckwheat varieties
3o s 4

LA A AT O 57 42 5L B R AL
ek R R G R AR, T R B ROl A A ER
Bi e kAl v] 22 ke BOA BRI, & B AT
HEBF MR LEREZ — (Cox et al., 2010),
ZHEAWIFFRA —E AR, — KRR
FIFE I AT AR — IR AR A8 — o, H A
HBABE J1 i Ao, T AN 7R R, RA & 2= R
R AR ) 26 5 T #4542 KR i g, B — B
W, 3k ml B8 A2 PR b 1] 2% A A 58 A AR AR A0 AR
CLL G SR A2 MIPUUR HE PR A5 33X B g DL TE 22 48 A /)N
&5 AR/ I R B 2 B 5T HiE (Jones et
al., 2011) .

3.1 MRERRA

ARICAER Z AW TR RIEAT R K
ELHE Rk 7 A 25 R 22 S 2R AT 2 B I R B
ARG A8 S 28 B LU ik SRk 2= AR I BOR AT
AT, JUH RS 5 R BRI B bR = i | B RE
RIEL  FAET A0 F 2R RCE R, BT A
IR AR W] — 25 B 2 Fh O A0 & B A
f) 35t A il DRLTG AT LA S AS [ 4% A 22 50 B ol A
Tr R & MR A 815 22 5 T RE = th TAE K =1 BT



820 I 7

40 4

A BT A A B3 SR AN R I
32 FEMETRMEFAN S EEEFSIEROI I

FEELET WA TN, R E R,
AT DA A 7 ARk i #5535 22 & bt R, AT
HE MR EHERRE K S B SRS AR,
Fr A B AR AR B R 2 Ak, 45 TE B 3 B i ok
PRIXE o ) i 3 o 28 45 SORR A VR D, 90 2= 35 e
FPME R B SN R R A R Z )
KA, R 7R AR A B T
B FECR (N4 ,2005) . AP KM, IR &
(AR 2R AR | 25 S 38 7™ i 32 A0 S5 A R AT 5%
JEE A5 52 ) (ke LA BRI R B e, 20045 R UK UK AE
2015 ; BE 3R 7545, 2018) .

MR ZAE LW IR KA IR L
Mo R, ZAEA R R E2EH 2
TE 3 MR R TR SRR AR 2500
OB 2 5 10 EAE P AE Ry B P S SR i
B B IR ST R SRk R A W R
EHEFHME, TS RE AR HREK R
R, KA 2l 57 408 R AR KT, AT
il Z AR W SR AR AR K B B LIS LR T
Wi Ko RFRLRE IR AN FE 50 s BR ZE 4G Tl S Bk Z= 4544, TP AE
ZER TR BOR AR, WAL J B IR ARR AT
FEAE BRI, USRS %, A TR, 7
IR, RS A A Bl I ] B 4R O
B, LLEEE SR Fh1 DR E S B R
WmTHER, AT BRI 2 4 A 0 3R 5 4
S R R E ] AR B e 0 AR, IR Rk 3= 1Y
s R T Se MRV ) 1Y O e B BRI S FE M
B, (AR ZE R RV HE T ERFRKR, A F
THEMESE, JUH IS 5 RECEOR R bk &
FE T 25 55 38 S B pfoRn B A5 MR (22 58,2013 5 1
N5 ,2015) , JF B, #km e 2= m] DL FE 7y R B, ¢
SENE R E -9 ey SN VNG

Dou et al. (2016) B 5% A& B, A ] 19 & Ff & B4
FAREEKEZE R R A ERKAET
197, ROZARE 2 b A S R OGRS HAEF
0138 FC A R BE AT DL IE ZR 2 ) AR AR 7 IR
PRIUEFFAE ZERE A8 22 42 55, DAl 7 2% 5 7 4 i
M 2248 A iy SR B B 5 e Ry It 2 H A

C—FPEC P R X 2 AR SRRk S S R
Zo B R B AR A T B, Tk HE o — &
TP 2R ISR 19 1 7 B &R AR 3 2 R
ERF= AR A EENE L, HREW, KFH
B SRR P AR 45 508 5 bk B AT LM
ANAER R 1612-16 F1 1612-33 AN & & FE4E 2
B2 Rk HRE R BRI E A —
PR WK, n R IE B b R AT HET U
M AT .
33 FARAEKEHHERMIERE

TEFRZZ B MO, B A IF I3 £ Hh o6 i
AR5 R 22 B AH DG C R Mg AL RE S (B B A,
2008a; 3% 75 45, 20165 FH A 97 4%, 2017), A #F
FEAETRWT, B o7 2 RS S A KA R
Py () ZAR L MEAR I AR 7 R B AR ) AH DA
W (LA A, 20135 5RAT I 55, 2016; 522K,
2018) , AN[EREFD 27 KoFAE 7 X 4% PR 5 R pk
7R WA DG BB A AE 25 7, 32 IV IR IS Y 5
WA, BFSE R, i 2 k2 H A 2 Fk
TR AT 45 SR ORI H AR
Wik FEME R, X 5% LA (2015) R ES
(2016) FLf7 BEAEZE (2018) HIBFIE 45 3% — 3, W
W TEF R, X F 2 R R A R R A
BN X A8 A 7 IR bR ™ BB DDA G )
SRR TP A RS R RRRLESE (M
45 2008b; MEFa K 452009 ; 47 BEAE4E 2018) P
ARTEINEE RS, IR 0] FRAG B4 1 e PR R iR B 248
A TSR B RS H AR

SE MK :

CHEN QF, 2018. The status of buckwheat production and recent
progresses of breeding on new type of cultivated buckwheat
[J]. J Guizhou Norm Univ (Nat Sci Ed) , 36(3): 1-7. [ BF

B, 2018, FRAEURDL SR AR SR A B FESTR)
ok g [T, SN IS R 2 4Rk (A AR R,
36(3): 1-7.]

CHEN QF, HUANG XY, LI HY, et al., 2018. Recent progress in
perennial buckwheat pevelopment [ J ]. Sustainability,
10; 1-17.

CHEN QF, 2016. Recent progresses on interspecific cross-
breeding of genus Fagopyrum Mill [ C]. International Sym-



6 1] WIRIRSE ;. A0 2 AR 7 AO0 2 4R v 57 R B 2RI R 821

posium on Buckwheat: 285-292.

CHEN WL, ZHAO XY, LI XL, et al., 2009. The grey
relational grade analysis between the yield and main
characters of the bitter buckwheat [ J]. J Shanxi Agric Sci,
37(10) : 23-25. [ BRI , BT, 25553, 45, 2009. &
Fer e G FEAPERA K A OCHER BE VP ()], ILva ROl AR
%, 37(10) : 23-25.]

COX TS, DEHAAN LR, TASSEL DLV, et al., 2010. Progress in
breeding perennial grains [J]. Crop Past Sci, 61; 513-521.
CUI ZH, ZHANG LJ, FAN JJ, et al., 2008. Correlation
analysis of grain yield and ear characters of maize during
seedling stage with different water supply [J]. Acta Agric
Boreal-Sin, 23(1): 123-127. [ #4501, KL%, B4R,
85, 2008, FKETHIA RS N IR IR S 7 B A

KRR (1], Hdedes=di, 23(1) . 123-127.]

DOU F, TARPLEY L, CHEN K, et al., 2016. Planting date and
variety effects on rice main and ratoon crop production in
South Texas [ J]. Comm Soil Sci Plant Anal, 47. 2414-2420.

HE XM, XIE DS, PENG QW, 2009. Effect of planting season
on yield and main agronomic traits in sweet corn [ J]. Chin J
Trop Crops, 30(2) : 142-146. [{a[i%BH, 5 KEF, K5,
2009. FAE ZETT X0 HE K P o S 32 B 2R B S )
[J]. P EY2EIR, 30(2) ; 142-146. ]

JONES TA, ZHANG XY, WANG RRC, 2011. Genome characte-
rization of MT-2 perennial and OK-906 annual wheat X inter-
mediate wheatgrass hybirds [J]. Crop Sei, 39:1041-1043.

LI'Y, SHI TX, HUANG KF, et al., 2013. Correlation analysis of
tartary buckwheat seed yield with ecological factors and agro-
nomic traits [ J]. SW Chin J Agric Sci, 26(1): 35-41. [ 2
A, GbeE, #9LF, 45, 2013 WS T EAL LR
SRR (1], PR A4, 26(1) : 35-41.]

LIANG LB, CHEN QJ, SHI TX, et al., 2016. Genetic analysis
of main inflorescence traits of hybridization progeny of tartary
buckwheat [ J]. J Henan Agric Sci, 45(5): 13-17. [ 3¢ p
Lo BRI, AbkiE, 4%, 2016. ¥ FEA SRR AL T AT
TR AR FBTIE [J]. TR RR, 45(5) : 13-17. ]

MA JF, ZHAO ZW, 1998. Studies variation and inheritance of
major agronomic characters of southern sprig soybeans in dif-
ferent sowing seasons [ J]. Soyb Sci, 17(4): 231-239. [ &
ARIX, BREC, 1998. 17 R AR 2= R 2 2R
S S R ARRITSE (1], KEREE, 17(4) : 231-239. ]

MU YX, DU YP, CHEN CJ, et al., 2016. Correlation between
nutritional quality and agronomic characters and yield of dif-
ferent tartary buckwheat varieties [ J]. Jiangsu Agric Sci,
44(6): 139 - 142. [ R 5R 75, FLAEWE, PRE M, 4,
2016. A [i) # F3 A E S i S AR MR R e AR O
P [T]. TR, 44(6) ; 139-142.]

MU YX, YANG LJ, ZHANG JP, et al., 2018. Effect of

planting density on buckwheat seed setting rate and yield

[J]. Hubei Agric Sci, 57(2):32-34. [ B35, % FI18,
SRARE, 2%, 2018, FiEH BN TR A2 AT IR L= i)
S [T]. WA, 57(2) :32-34.]

PAN F, SHI TX, CHEN QJ, et al., 2015. Variation in major
agronomic traits and its contribution to grain weight per plant
in tartary buckwheat germplasm [ J]. Plant Sci J, 33(6):
829-839. [ JL, FArBkME, PRI, 25, 2015, 3375 £
TR MRS 5 SR Bk 7 B i STk AT 5T (0], Al
PIRFFAR, 33(6) : 829-839.]

SHI H, 2018. Study on relationship between agronomic
characters and yield in different ecological types soybean
[J]. Acta Agric Boreal-Sin, 33 (1) 150-159. [ % %,
2018. AN [] A A5 AR TR MR 5 7 B C AR AR
[J]. fedbfe=d, 33(1) : 150-159.]

SHI TX, LI RY, LIANG LB, et al., 2018. Analysis of
agronomic traits in recombinant inbred line population of tar-
tary buckwheat ( Fagopyrm tataricum) [J]. J S Chin Agric
Univ (Nat Sci Ed), 39(1) : 18-24. [ AibkkfE, ZFili, %
Jete, 4§, 2018, v FEE A A 3C R BEAAR 2R S B
[J]. AR R R A2 4l ( A BRBEARR) L 39(1) : 18-24.]

SHI Z, HUANG KF, CHEN QF, 2011. Preliminarily analysis
on the yieds of tartary buckwheat of different econological re-
gions in Guizhou Province [ J]. J Sichuan Norm Univ ( Nat
Sci Ed), 48(5): 1221-1226. [ B, #HLE, HIKE,
2011, B A ] A= 28 DX 5 7 B PR 1R 30 26 23 B
[J]. PO)I Rl ( AARRIERR) | 48(5) : 1221-1226. ]

TAN J, LU XL, CAI XX, et al., 2013. Effect of density and
cultivation method on yield and agronomic traits of soybean
variety Heihe 50 [ J]. Heilongjiang Agric Sci, (10): 20—
23. [1H IR, BN, 288548, 45, 2013, AS[R)% A hE
T3 2 KL R 50 7= i KR MR 52 (],
JeTLAO R, (10) : 20-23.]

TANG H, CHEN LY, YANG YS, et al., 2003. Correlation of
ratooning rate of rice to yield characters [ J]. Hybrid Rice,
18(3) : 55-58. [ J#if, Wk =, Wi, 4%, 2003. /KA
PR R R G P PR OC R (], 243K A, 18(3)
55-58.]

WANG ZQ, FU GM, ZHANG SY, 1999. Studies on correlation
between spring sowing and autumn sowing characters of spring
soybeans [ J]. J Zhejiang Agric Univ, 25(1): 27-30. [{EH
SR, OEHT, SR, 1999, R FFE AR IR ] A HH
etk (7). #irAQl RS E= ), 25(1)  27-30.]

WU BB, WANG CL, ZHENG YZ, et al., 2015. The effect of
planting  density on
characteristics of buckwheat [ J]. J Jilin Agric Sci, (1):
20-31. [ RUkvk, EFe, KM, 45, 2015, Fivii s B
FEAER M EE SRR [J]. SRR, (1)
29-31.]

YANG JY, XU HF, 2005. The effect of main agronomic char-

growing and seed production



822 I 7

40 4

acters of early-maturing vegetable soybean in different
sowing seasons [ J]. Acta Agric Boreal-Occident Sin, 14
(2): 145-147. [ IR, RN, 2005. A [ 7 2
XFRBCEAIR AR 2R 2w [J]. vadbfll 44k,
14(2) ; 145-147.]

YANG YX, WU W, ZHENG YL, et al., 2008a. Cluster
analysis of the mainly agronomic characters and the protein
content on tartary buckwheat ( Fagopyrum tataricum )
[J]. Seed, 27(10) :30-34. [ EfE, R, MBHR, %,
2008a. wrFEan il ( R) FEAR MR G HE TS AR
Syt [J]. #F, 27(10) :30-34.]

YANG YX, WU W, ZHENG YL, et al., 2008b. The
correlation and path analysis on the seed yield per plant and
main agronomic traits in tartary buckwheat ( Fagopyrum ta-
taricum) [J]. J Anhui Agric Sci, 36(16): 6719-6721,
6746. (MR, R1TL, MA R, 4%, 2008b. WHFFEEK L
PR SRR B A A S RE AR 0BT ()], R
Rl 36(16) : 6719-6721, 6746.]

YING GF, WANG YQ, LI CH, et al., 2017. Principal compo-
nent analysis and cluster analysis of main agronomic
characters of buckwheat new varieties ( Lines) [ J]. Chin
Agric Sci Bull, 33(34): 20-25. [ FHEESF, EHid, 2%
€, 45, 2017, FRASHTAFR (FR) R ZARARE E 5 2B A
AT [J]. PEARA, 33(34) : 20-25.]

ZHANG SB, LISY, HU LH, et al., 2011. The effects of sowing

season on growth, development, dry matter production and

partition of maize ( Zea mays) [J]. J Plant Divers Resour,
23(2): 243-250. [k H E, =W =, B e, 5,
2011 FEFPFEN TR A H A AR = oy LAY
S [J]. FY S TR, 23(2) « 243-250. ]

ZHANG XY, LI P, ZONG YZ, et al., 2016. Effects of drought
on physiology and yield of soybean [J]. Acta Agric Boreal-
Sin, 31(5):140-145. [ 3KAT R, 2= ¥, 5@, %,
2016. T 5 R GA B S R iEse ()], Ak
fiz, 31(5) :140-145.]

ZHANG YZ, CHEN QF, 2004. Present situation and prospect
of buckwheat research [ J]. Seed, 23(3) : 39-42. [ 5kLIE,
PRIKE, 2004 SR MR G RE [J]. M ¥,
23(3): 39-42.]

ZHAO ZW, LI XH, 1990. Comparison of ecological characteris-
tics of spring soybean in different seasons [ J]. Chin J Oil
Crop Sci, (4): 43-45. [#XBC, ZE/M4T, 1990, FHFREA
[FIRE R A SRR E LR [J]. HENEHEY 24, (4) .
43-45.]

ZHU ]JC, 1992. Study on the hertability genetic advance and
correlation of primary agronomic traits of spring soybean
varieties sowed in spring and autumn [ J]. Soybean Sci, 11
(4):322-327. [JR{EHE, 1992, % K G5l 7E A5 Ak
REARATT ERAR ZMIR A A% ) AR SCHE R £ Y
WHE [J]. KRR, 11(4) : 322-327.]

(HfERE FZEB)



