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#1 At HIEERLAE S
Table 1 Basic soil fertility in test site

o P 4 a0 EXCl X IR

Year pH Total nitrogen  Total phosphorus  Total potassium  Available potassium  Available phosphorus Alké.lllne hydrolyzable
(mg/kg) (mg/kg) (grkg) (mg/kg) (mg/kg) nitrogen (mg/kg)

2021 7.63 632.98 485.43 1.75 165.47 53.87 60.93

2022 7.85 657.22 479.55 1.86 167.35 56.45 61.76

1.2 et

B RN FE 5 5, A 2020 FERKERETYCR
F, HERTTFZ AR R G BIRME, E&7E
BT FhiE .
1.3 Rt

PRI K FH B AL X A8 Wit . B 3 Pk
T AR (AD L EE (A2) FIHdE (A3
S RREAEAE . FEAEE 1:1 (B1)  FEiEH 201
(B2) . FEiELE 3:1 (B3) « R FEAEAE T
MhEE W, CK1) RAEAEAEE (7 XRE,
CKO) . iR HE: 15 ANbFE, 3 REE, 405 T 2021
fE2 H 26 H %2022 F2 H 27 HER, HEAE N
90 Jitk/hm?, #F/PNXEHAN 6.67 m?2, HE/NIX 5
17, 7% 4.00m, 178E 033 m, XZ[AIE 0.50 m.
it FF R M 9% 40 = 45% 1) 1o A< B B R A4 2 5
(% N 15%. P20s 15%F11 KoO 15%) , i iE A5k
450 kg/hm?,
1.4 MEMESE®
141 FEAAMARE  THAEGAN DX
B 10 B —F B R BRI MR, D€ FpfoRr 2
BARRRL E SOFFRLTRL s REFFRL 70%~80% il 2B
TN X, A R TR
142 FAs K66 BRI 8 ¥R
B L 0.5 g FFRO RN 25 mL VHALE 1,
0.5 mL 457K ML, FIMA 2.0g (BERH:
TR AI=10:1) JRAMEALFIFI 10.0 mL KGRER, ¥
Hags), (HH R SH420F B0 S8 ML QL&)
HAE, RAPBAIMHA, SRR A 2] 220 °Chn#k
20 min, FREHIRE IS 420 °ChiH 60 min, T &R
BRNFLRERIN . fFAAER#EE S0mL A&
H, HZMAKER, B a LR E A E FRL
HIR S . 2% EERZSR) 5N E & FRERm &
5 R FH B L ikl SR B SR ROE R
R Ko I BE VR e B R & s SCRETER
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BN 3 IREH .
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I DXL AR 7 4 PR WA A ot A DXL 5 i )/
Jite A EE < 100
1.5 iRk

K Excel 2019 347 # ¥ B8 R fE%, H
Origin 2021 /£, A SPSS 25.0 #4754 Gi it 434
K — B AT 504, KA LSD VA il 2
E U

2 GFRE57H
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A1>A3, 2022 SFEZ A TR B EE ER

Ak, 2021 F1 2022 4F 7= 5 J HA B R 2= 45 0 B 2

Z5 (R2) o HE 1A, A3 LEEF 2022 47
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IR N AR R B RE =R 2021 F1

2022 ISR AR ORI BRI E DL B2

A FR AR, HOEIE AR R AR EES T CK AREE; T
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2022 fEH RAE HIAE CK1 & FE . A FEHEF 7 = M
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BEFER 15 DAHEATE 2 FR5 e L R
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(7= 5. BN B S SRR R EL I R I A2> Al
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15.66%11 16.29%, & B2 &b 4y HI4 7= 2.02%

2.37%, 5 CKI1 &FE 373G~ 3.50%H 6.54%. £
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Table2 Effects of interaction between sowing methods and fertilizer managements on the yield and its components of tartary buckwheat

Crops

4 sl FeE L R7S e BB TR
Year Treatment Yield (kg/hm?) Grain number per plant Grain weight per plant (g) 1000-grain weight (g)
2021 A1xCKO 1224.13£3.16h 243.00+1.15¢ 5.08+0.04g 20.90+0.07a
A1xCK1 1546.39+4.29¢ef 294.33+2.03f 6.07+0.06¢ 20.61+0.24abc
Al1xBI 1673.99+3.76bc 323.75+5.55¢d 6.38+0.09cd 19.71+0.52defg
Al1xB2 1836.19+1.91a 363.00+2.89a 7.00+0.11a 19.27+0.28fg
A1xB3 1652.10+5.63¢d 320.11+5.60cd 6.59+0.20bc 20.60+0.05abc
A2xCKO 1333.50+3.95g 256.00+2.89¢g 5.44+0.02f 20.75+0.29ab
A2xCKl1 1580.15+4.08cde 297.10+1.76f 6.17+0.05de 20.77+0.08ab
A2xB1 1754.88+3.48ab 334.50+4.33bc 6.69+0.36b 19.98+0.61cde
A2xB2 1841.05+4.67a 367.33+2.33a 7.00+0.08a 19.05+0.03g
A2xB3 1783.69+3.62a 340.83+4.70b 6.80+0.24ab 19.94+0.21cdef
A3xCKO0 1230.18+3.58h 241.33+1.54¢ 4.96+0.02g 20.54+0.31abc
A3xCK1 1523.08+4.38f 292.33+2.33f 5.92+0.07¢ 20.25+0.25abed
A3xBI 1675.49+1.89bc 317.50+4.14de 6.38+0.13cd 20.12+0.85bcd
A3xB2 1837.50+2.12a 361.30+2.10a 7.01+0.17a 19.42+0.31efg
A3xB3 1612.50+5.18def 304.17+1.30ef 6.14+0.23de 20.21+0.42abed
2022 A1xCKO 1153.79+3.76fg 232.78+3.48f 4.71£0.17fg 20.24+0.44abcd
Al1xCKl 1365.81+4.75¢cd 274.45+4.24de 5.57+0.06¢cd 20.32+0.34abed
Al1xBI 1433.82+2.21¢ 290.00+3.51d 5.85+0.16¢ 20.18+0.31abed
A1xB2 1787.30+1.91ab 376.72+4.01ab 7.30+0.16ab 19.37+0.30efg
Al1xB3 1679.27+5.33b 349.67+1.09¢ 6.85+0.36b 19.63+0.63defg
A2xCKO 1246.52+5.76ef 257.174£3.02¢ 5.09+0.25ef 19.7840.05bcdefg
A2xCK1 1434.1145.49¢ 286.11+3.95d 5.85+0.11c 20.46+0.26abc
A2xB1 1839.62+0.45a 392.00+4.95a 7.51+0.36a 19.15+0.19g
A2xB2 1855.49+5.35a 392.39+2.34a 7.57+0.32a 19.31+0.25fg
A2xB3 1438.23+3.44¢ 300.33+2.08d 5.87+0.02¢ 19.55+0.16defg
A3xCKO 1116.06+2.13g 227.11+5.32f 4.56+0.18¢ 20.08+0.74abcdef
A3xCKl 1306.18+3.02de 258.78+1.47¢ 5.33+0.02de 20.61+0.19a
A3xBI 1415.47+6.27cd 281.33£3.01de 5.78+0.48cd 20.52+0.62ab
A3xB2 1773.43+6.95ab 360.17+2.16bc 7.24+0.05ab 20.12+0.71abcde
A3xB3 1404.40+6.66cd 290.78+2.78d 5.73+0.47¢cd 19.71£0.12cdefg
RANG FREFORE P<005 KTEFEE, FR.
Different lowercase letters indicate significant differences at P < 0.05 level, the same below.
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Fig.1 Effects of sowing methods and fertilizer managements on the yield and its components of tartary buckwheat
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JERHECEG 9 B3 43R, & FEMIZ & FRR AL
N RRRLE I A1>A2>A3, PMEREKMEN
1665.69 kg/hm?, % A1 Fll A3 43 7 38 7= 3.40% 1
10.42%. £ Al ZLBEF, IR BRRRE
BRI EE R N B2>B3>B1>CK1>CKO0; 1M
1E A2 Fl A3 4B R, ¥R I8 B2>B1>B3>CKl1
>CKO0, 3 Fhaffp oy UitE AEACEE =&, otk
I EON TR E B & T CKI AR,  HojE e Ab
THEES ST CKO 43, 78RR v B1 A1
B2 AbEE R, WFEMITRELRIN A3>A1>A2,
B3 AR IN Y A1>A3>A2, CK1 AFERILA A2
>A1>A3. 78 Al F1 A2 AP R, TFFRTRLEYY
23 CK1>B3>B1>B2, it A3 AH 23 CK1
>B1>B3>B2.

gE b, A2 JBAEALEE 3 EE T R R I

2.2 #H#7E R RAERHE E X FRLG BR A2

Bk 2022 F ) HEEVER S AL, A FERERT
N FERERL S T3 T 3 22 R, 2022 AR B VE Ry
TERNAMEN 14.40%, HITE A2 40P (K3 .
EAFREEHE FEAE T, B 2021 FFRi~ T & &
TREERK 2022 FHTERERERERN, H
B bR S R 25 7. 2022 FEAFRL S TR ERK
{H°N 1.046 mg/g (B1) ; FFRIER A5 M HEEER &
B KAE AN 9.91%A1 14.75%, ¥HIBILEE B2 Ab
By FFRLEVER & 2 A ONEN 68.48% (B1) , 1
TEEER SRR N 54.03% (CK1) » AFEEFR
TR EBAE T, SFFRm R 7T &
BLREERI, HAEIREWMEEER. &
FFRLER R 2 & M B RE R S = i KA N
10.06%F1 14.88%, IJHILIE A1xB2 ZbBE; 1i# 57

PRRLEOR IR = &, H B2 ACBEX BRI m AR PR E N & B & SCRETE By B RAE 2 i
RAEZ . 72.07%H01 58.54%, K ILAE A3xCK1 ALHE (3% 4).,
R 3 FEIENE TR G RS
Table 3  Effects of different treatments on the quality of tartary buckwheat grains
wm L TEE BRI R BB R
Treatment Rutin content (mg/g)  Protein content (%) Total starch content (%) Amylose content (%) Amylopectin content (%)

2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
Al 0.99a 1.02a 9.17a 9.68a 64.10b 63.64a 14.33a 13.87ab 49.31a 49.77a
A2 1.01a 1.02a 9.23a 9.45a 63.49b 62.94a 14.23a 14.40a 48.71a 48.53a
A3 0.99a 1.02a 9.00a 9.25a 68.61a 64.87a 14.29a 13.69b 50.58a 51.18a
CKO 0.98a 0.98b 8.23d 8.54c 57.15b 52.40b 14.00bc 13.24¢ 38.63b 39.16b
CKl1 0.99a 1.00ab 9.01c 9.01b 67.73a 67.98a 13.84c 13.84bc 53.91a 54.14a
Bl 1.00a 1.05a 9.41b 9.88a 69.46a 67.49a 14.41ab  14.12ab 53.08a 53.37a
B2 1.01a 1.02ab 9.73a 10.08a 66.20a 66.17a 14.76a 14.73a 51.4la 51.44a
B3 0.98a 1.01ab 9.28b 9.80a 66.46a 65.03a 14.40ab 13.99b 50.62a 51.03a
A ns ns ns ns ns ns ns * ns ns
B ns * sk sk sk sk sk sk sk sk
AXB ns ns skk sk sk sk sk skk sk sk

“Hr R R S RIRIRIE P<0.05 Al P<0.01 KFEREE,

“ns” FORTLRWELESR

“#” and “**” indicate significant differences at P < 0.05 and P < 0.01 levels, respectively, “ns” indicates no significant difference.
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Table 4 Effects of interaction between sowing methods and fertilizer managements on the quality of tartary buckwheat grains

Ty Ab 3 FTE HARE R SUEH &= ER; e iR SCHEER AR
Year Treatment Rutin content (mg/g) Protein content (%)  Total starch content (%)  Amylose content (%) Amylopectin content (%)
2021  A1xCKO 0.97+0.01ab 8.22+0.12f 50.60+2.28d 13.93+£0.71b 35.72+1.35g
A1xCKl1 0.99+0.01ab 9.13£0.35cde 66.28+1.30abc 14.14+0.49ab 51.92+2.58bcd
Al1xBl1 0.99+0.04ab 9.43+0.39bcd 71.61+0.25a 14.23+0.13ab 55.41+0.73ab
Al1xB2 1.01+0.04ab 9.71+0.06ab 63.58+0.84bc 14.94+0.17a 48.26+3.85d
A1xB3 0.99+0.01ab 9.36+0.04bcd 68.45+2.74abc 14.40+0.19ab 55.23+1.83ab
A2xCKO0 1.00+0.02ab 8.35+0.30f 55.2540.50d 13.69+0.55b 40.47+0.68ef
A2xCK1 1.01+0.06ab 9.00+0.04de 65.18+1.25abc 14.05+0.56ab 51.41+0.83bcd
A2xB1 1.02+0.05ab 9.54+0.05bc 69.80+1.63ab 14.43+0.34ab 54.36+2.33ab
A2xB2 1.05+0.06a 9.95+0.28a 64.93+£1.97bc 14.41+0.56ab 53.15+4.03bc
A2xB3 0.94+0.11b 9.32+0.41bcde 62.28+1.94¢ 14.56+0.78ab 44.15+0.48¢
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Ty Ab 3 FTE HERE R SUEH &= HHEER & SCHEER A
Year Treatment Rutin content (mg/g) Protein content (%)  Total starch content (%) Amylose content (%) Amylopectin content (%)
A3xCKO 0.99+0.06ab 8.13+0.14f 65.61+2.45abc 13.68+0.56b 39.71+0.35fg
A3xCKl1 0.97+0.01ab 8.89+0.16¢ 71.72+0.29a 14.02+0.6ab 58.41£2.78a
A3xB1 0.9940.03ab 9.26+0.06cde 66.96+0.86abc 14.57+0.42ab 49.46+2.13cd
A3xB2 0.98+0.02ab 9.53+0.12bc 70.08+3.62ab 14.93+0.39a 52.81+2.64bcd
A3xB3 1.01+0.03ab 9.16+0.36¢cde 68.66+3.04abc 14.26+0.34ab 52.49+4.36bcd
2022  AIxCKO 0.98+0.01bcd 8.92+0.81efg 49.65+0.40g 13.06+0.42d 36.60+1.11F
A1xCKl1 1.054+0.07abc 9.26+0.40cde 66.07+0.38bcd 13.8140.75bcd 52.25+3.02bcd
Al1xB1 1.05+0.02ab 9.74+0.04bcd 69.64+2.27ab 13.97+0.93abed 55.67+0.83ab
A1xB2 0.99+0.03abed 10.45+0.04a 63.20+1.11d 14.81+0.42ab 48.39+3.74d
A1xB3 1.024+0.04abcd 10.05+0.58ab 69.63£1.49ab 13.7140.22bcd 55.92+1.71ab
A2xCKO0 1.00+0.04abed 8.26+0.13¢g 54.15+0.09f 13.36+1.19cd 40.80+1.34ef
A2xCK1 0.99+0.04abcd 9.06+0.14def 65.46+1.15bcd 13.97+0.13abed 51.49+1.02bcd
A2xB1 1.06+0.03a 10.10+0.07ab 68.80+2.00ab 15.02+0.80a 53.78+2.05bc
A2xB2 1.03+0.06abed 10.15+0.40ab 67.56+0.32bcd 14.96+0.24a 52.60+3.35bcd
A2xB3 1.00+0.04abcd 9.69+0.32bcd 58.71+0.55¢ 14.71+0.22ab 44.00+0.77¢
A3xCKO 0.9740.02cd 8.45+0.32fg 53.38+0.12fg 13.31+£0.01d 40.08+0.21ef
A3xCKl1 0.97+0.02d 8.72+0.58efg 72.42+1.35a 13.7540.23bcd 58.67+2.39a
A3xB1 1.02+0.05abed 9.79+0.13abc 64.03+1.30cd 13.38+0.07cd 50.66+2.4cd
A3xB2 1.0440.05abc 9.63+0.27bcd 67.75+£2.71bc 14.434+0.31abc 53.31+2.56bc
A3xB3 1.0240.03abed 9.68+0.26bcd 66.75+1.44bcd 13.56+0.85¢cd 53.19+5.09bc

B Ab B PR R R 0 M L VE A S A KA
PIHILAE A2 B, 7358 9.82%H1 14.73%, 1/
VE A FH SCHE VE B & & B K AE 23 N 70.63% A
55.54%, WHIPILE A1 4bFE . B2 Ab3E TR R
TEAER R S BN ROE HIE A AbEE,
I3 N 10.06%F10 14.88%; i s JE A A S BEVE M 7%
B KRAES N 68.92%F1 53.06%, ¥ HIBILE A3
AbEE . B3 ALFROAFRLER BT R UE R A S BE TE A
BRI KN 9.68% 69.04%F1 55.58%, HJH!
WAE A1 ACEE, T EFEVER & B A RN 14.64%

(A2 b3 o CKI1 AL FFFRLE F 5 7 & i KAE.
N9.20% (Al 4bH) , HEEMSERKMEN
14.01% (A2 403 5 17 Sk A1 S BE Ve by & i
KAE SN 72.07%H01 58.54%, HJHIBIE A3 4R,

FERh o7 AR 264 T, AR AL B (AR i o
PIm T CKO AbH. 78 A1 F N, HREARSE
K BRGNS i B RAE Y LA B2 AbEE, T
WM S RN R AME I Bl A3, LR S E
BREHBLTE B3 AR, 78 A2 AbEER, KPR E
& B OKE HILAE B2 AT, T REN . B
K MSCRETERD B B K E I HIAE B1 AbFE . 7E A3
REFETR, EFEAFRLER 0 A B VE AR A K[ YY)
IR B2 Ab3E, 1T AR RN SR E R R oK
YIHPLAE CK1 AbFE

gx b, AEFEF TN B R 5 G

foc

2 s BRI AT DL 2 B S SR A 0 K E
Wrd e, HART CKO AL, i AL FE R 38 75
FERL S i 3 B e o

2.3 R RIERNEE X ERLF 2R A 200

ANEHERTT 2021-2022 TR R BEAT
PRI TR E 25, MAFEEHZEE T2
WiR 2R (2, £5) . 2021-2022 FH%
FEH 2R RS B A 35 ILAE B2 4bE; H B1. B2
A B3 AFE A BEATE R IRICR I & T CKI &b
B, 25k, B2 AbHIREEER S FRMA . BRI
Wz, Hoit AR AL R A W AR R 2 v T CKO AL
R S nl %1, AR 7 K& ERHE ZE BAE T I
B BRI RMICR EREEER . BERWICE
(R RAE N 40.18%, HILFEALFE A2xB2. fif. 4}
R B KAE I BLAE A1xB2 b3, 435N
15.16%A1 29.64%.

EA E AERHZ R, B1 Al B2 AbHE R & 2K
WRRIN A2>A1>A3, i KA 51N 40.18%
1 36.54%; B3 Al CK1 ALFEAI R E IR RN
A1>A2>A3, KA 34.64%F1 29.33%;
B1 F1 CK 1 Ab 3 [ R USCR R I A2>A1>A3,
B RAB 4 59 12.95%H1 10.20%; B2 F1 B3 &b B ()
BRI ZE R A1>A2>A3, & KM 9H
15.16%F1 12.95%. Bl 4bF 40 R IR KD AN
A2>A1>A3, HKIEN 27.38%. B2 AHIHHE
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IR RN A1>A2>A3, 5 KME N 29.64%.
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Fig.2 Effects of sowing methods and fertilizer managements
on the fertilizer absorption rate of tartary buckwheat

B3 FI CK1 A FE A R RN A1>A3>A2,
B KAB 2> B 27.65%F1 24.88% . {EHH [F]4E #1752
B, 8 A4 R L BRI I R S T
CK1 4bFE, 78 Al KR, &R, W BRI
EE B2>B3>B1>CKl. £ A2 B R, &,
W2 S R ISCR ) & B2>B1>B3>CKl. £ A3
MR, BERMBERB KRS E B2>B3>B1>
CK1, 1H&EMIE N B2>B1>B3>CKl.

Zr b, A1 A A2 KEFR R IR A BRI
Y ET A3 B, HERARE; AFREKIZEE
Ao B W SR AT LE A S S5 5, it A Ak 3L PR R A
BT CKO Ab2E, B2 AP .

ANEHERI 0T 2021-2022 SRR BEFIETAE
FHZEHLERZEER (£6) , MAFEELRZEL
FRNAELER B35 25 57, 2021-2022 4ERI%. WA
FER FH 6 e K AR 35 tHBLAE B2 4b#H, B1. B2 1 B3
AbERR A BE AR IR R A R E T CKIL A B

(E3) o 2k, B2 AbFHAE 3 HE m FR R R
. AEER TR E B BAE TR SR
R H AR 23 2 57 . B (39.28%) FHEH
B (17.62%) FIFH 21 5 RE I HILE A2xB2 At
o BEACR A R RE (18.83%) HILTE A1xB2
SN

AR ERHZZ R, Bl A1 B2 ALFE (&R F)
RN A2>A1>A3, BREDMNN31.20%H
39.28%. B3 Fl CK1 AbEE [ ENERI N A1>A2
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Table 5 Effects of interaction between sowing methods and fertilizer

managements on the fertilizer absorption rate of tartary buckwheat %
LbR AW Nitrogen absorption rate % &3 Phosphorus absorption rate £ Z& WU Potassium absorption rate
Treatment 2021 2022 2021 2022 2021 2022
A1xCKO 23.11+0.15h 21.32+0.98g 7.47+0.37¢ 5.91+0.13h 25.99+0.47f 16.41+0.32h
Al1xCKl1 32.78+0.33f 25.88+0.79¢ 11.03+0.19¢ 9.26+0.43f 29.61+0.49de 20.14+0.78g
Al1xBl1 34.74+1.08de 28.95+0.61c¢ 12.60+0.46b 10.714£0.59¢ 30.87+1.60bcd 23.324+0.72¢d
Al1xB2 40.54+0.27ab 37.64+0.45a 15.354+0.15a 14.97+0.33ab 33.08+1.21a 26.19+0.48a
Al1xB3 35.64+0.67d 33.63£0.91b 12.744+0.36b 13.15+0.78¢ 31.35+0.99abed 23.94+1.93bc
A2xCKO 24.46+0.66h 20.54+0.52¢g 8.84+0.66d 6.98+0.46g 24.97+0.42f 16.16+0.76h
A2xCKl1 29.75+0.56g 26.42+0.20de 11.12+0.35¢ 9.27+0.33f 26.67+0.99f 21.38+0.48efg
A2xBl1 37.64+0.84¢ 35.43+1.03b 12.71+0.54b 13.19+0.78¢c 29.52+0.32de 23.84+1.67bc
A2xB2 42.10+0.40a 38.25+0.97a 14.62+0.74a 15.344+0.74a 31.58+0.34abc 26.51+1.26a
A2xB3 38.75+1.19bc 29.94+0.55¢ 13.26+0.41b 11.66+0.08d 29.64+1.35de 23.48+0.84cd
A3xCKO 24.42+0.35h 19.9440.64¢ 7.95+0.57¢ 6.50+0.18gh 26.15+0.36f 16.43+0.67h
A3xCKl1 29.98+0.11¢g 23.84+0.70f 10.67+0.17¢ 8.82+0.24f 28.88+0.26¢ 20.69+0.65fg
A3xBl1 33.17+0.29ef 28.29+0.48cd 12.594+0.29b 10.53+0.51¢ 32.65+2.14ab 22.10+0.46def
A3xB2 39.70+0.76b 34.07+0.14b 15.16+0.23a 14.23+0.14ab 32.54+0.35ab 25.30+0.20ab
A3xB3 35.07+0.53de 29.08+0.60c 12.60+0.44b 11.22+0.76de 30.42+1.57cde 22.98+0.58cde
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Table 6 Effects of interaction between sowing methods and fertilizer
managements on the fertilizer utilization efficiency of tartary buckwheat %
. BACFI = WEAEFIF = FAEFI 2
T AL;/EE . Nitrogen fertilizer utilization rate Phosphorus fertilizer utilization rate Potassium fertilizer utilization rate
reatmen
2021 2022 2021 2022 2021 2022
A1xCK1 21.48+0.73fg 10.12+1.75g 7.91+0.42f 7.45+0.95¢ 6.69+0.91def 8.29+1.74¢
AlxB1 25.8442.39def 16.94+1.36ef 11.40+1.02bcd 10.68+1.30e 9.03£2.97bcde 15.35+1.60cde
Al1xB2 38.72+0.60a 36.25+0.99ab 17.51+£0.32a 20.14+0.74a 13.13£2.24a 21.74+1.07a
Al1xB3 27.83+1.48cde 27.35£2.01c 11.72+0.80bc 16.09+1.72¢ 9.91+1.84abcd 16.74+4.29bc
A2xCK1 11.76+1.24h 13.06+0.44fg 5.06+0.77g 5.09+0.73¢g 3.15+1.83f 11.60+1.08efg
A2xB1 29.30+1.85¢cd 33.09+2.28b 8.60+1.19ef 13.80+1.73d 8.42+0.59bcde 17.07+3.72bc
A2xB2 39.21+0.89a 39.34+2.15a 12.83+1.64b 18.58+1.64ab 12.25+0.64ab 22.99+2.80a
A2xB3 31.76+2.65bc 20.88+1.22de 9.81+0.91de 10.40+0.18e¢ 8.65+2.50bcde 16.26+1.88bcd
A3xCK1 12.362£0.25h 10.16£1.56g 6.06+0.38g 5.17+0.54g 5.05+0.49¢f 9.46+1.45fg
A3xB1 19.46+0.66g 20.05+1.06de 10.32+0.65¢cd 8.96+1.13ef 12.03£3.97ab 12.59+1.03def
A3xB2 33.96+1.67b 32.91+£0.30b 16.04+0.51a 17.19+0.32bc 11.83+0.65abc 19.71+0.44ab
A3xB3 23.66+1.18efg 21.81£1.34d 10.34+0.97cd 10.48+1.70e 7.90+2.90cde 14.55+1.29cde
o 2021 o 2022
(@ (b) (©)
a
40 ag 20 + a T
~_~ - 5 ~_~ A ~_~
g s a a ] E s a N E > 20+ . @ b
M=o 30} a b bomE st a b H¥E 3 b g
EEE ? a, b E&E aba b bl E&E ST, b
xcg 25 b b ®Esg a b
= 5-220} 25210t =32 ¢
= g ¢ =<8 =Z2 3 10H
& £ 8 c EYE Cc Fz8 c
ZE 10} £% st [ﬂ £E 5|
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Fig.3 Effects of sowing methods and fertilizer managements on fertilizer utilization efficiency of tartary buckwheat
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Effects of Sowing Methods and Fertilizer Management on Yield,
Quality, and Fertilizer Utilization Efficiency of Tartary Buckwheat

Li Junbao', Wu Yinhuan?3, Ran Wenxiu', Li Huaming?,

Ran Yuanlong*, Ding Menggqi?, Zhang Yingtao®
("Youyang Agricultural Technology Extension Station, Chongging 409899, China;
2College of Agronomy and Biotechnology, Southwest University, Chongging 400715, China;
3Vegetable Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China;
4Zhongxian Agricultural Science and Technology Extension Center, Chongging 404300, China;
5Chongging Municipal Agricultural Technology Extension Station, Chongging 401121, China)
Abstract To explore the optimal sowing methods and fertilization ratios for tartary buckwheat, a randomized
block experiment was conducted in the spring of 2021 and 2022 using the variety Youqiao 5. Three sowing
methods including strip sowing (A1), hole sowing (A2), and broadcast sowing (A3), and five fertilization modes
including basal-to-topdressing ratios of 1:1 (B1), 2:1 (B2), 3:1 (B3), basal fertilizer only (CK1), and no fertilizer
(CKO) were set up to study the effects of sowing methods and fertilizer management on the yield, quality, and
fertilizer utilization efficiency of tartary buckwheat. The results showed that under different sowing methods,
yield, grain number per plant, and grain weight per plant followed the order of A2 > A1 > A3, with no significant
differences. All fertilizer treatments significantly outperformed the CKO treatment, with the B2 treatment being
the optimal, showing significantly higher values than B1 and B3, and highly significantly higher than CK1 and
CKO. Highly significant differences were observed in yield and its components under the interaction of sowing
methods and fertilizer management, with the A2xB2 treatment achieving the highest yield, grain number per
plant, and grain weight per plant. Sowing methods and fertilizer management had no significant effects on grain
rutin content, with the A2xB2 treatment being the highest. There were no significant differences in other grain
qualities across different sowing methods. However, grain quality showed extremely significant differences under
different fertilizer management modes, with fertilizer treatments significantly higher than the CKO treatment.
Field fertilizer utilization efficiency followed the order A2 > A1 > A3, with no significant differences. Highly
significant differences were found in the uptake rates of elements such as nitrogen, phosphorus, and potassium,
as well as fertilizer utilization efficiency among different fertilizer management treatments, with the B2 treatment
showing the highest values. In conclusion, tartary buckwheat achieved optimal yield, quality, and fertilizer
utilization efficiency under the A2xB2 treatment.

Key words Tartary buckwheat; Sowing method; Fertilizer management; Fertilizer utilization efficiency; Yield;

Quality
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