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Frzm, Bk B2 R A s A
LGRS, 193] 9 FiALRALETE ML (F1I~F9) ,
DARRRICONGTIR (CKD BT 7S M R 78 40 Fit 1
BIAE B THRML TR . A ITEL 200 g K/
CiEDURER S AN FIUE 25 o SR i) = s ma Y
B, JAEEELIH A 420 H/min, FE3EFh1- 5 5
FaaFEsh )G, T /KR REE N KERE AN 60 g/min;
MR TR R, HTFREEET A, ST
FHOT FPIRAS B, A8 SR N 36 #/min J5 T
BRM; EREEMTRHELRZES, AR
N 500 #/min, FKIEE N 90 g/min, FREE
N 42 ¥ /min, SREFTA IETTB RN EE .
FRFEAAIER SERSE, NPT 40 °CT 4§
20 min., FEMEEHEE 3 K.

xR 1 BEARAHFAEREFTHRIECEE
Table 1 Different filler ratios of quinoa pelleted seeds

g B gy PIHEp, FRRR
Treatment Tale Bentonite Concave- Kaolin Seed pgwder
powder convex rod ratio
F1 50% 50% - - 1:3
F2 65% 35% - - 1:3
F3 80% 20% - — 1:3
F4 50% - 50% — 1:3
F5 65% - 35% — 1:3
F6 80% - 20% — 1:3
F7 50% - - 50% 1:3
F8 65% - - 35% 1:3
F9 80% - - 20% 1:3
CK - — — — —
132 FEAF IR S FRELIH L (Eimik

& FREEZ ARG AR A B, T S
AR FE R B R LR 4E 28I N1 (1.0%) « N2 (1.5%)-
N3 (2.0%) + N4 (2.5%) FIN5 (3.0%) , #FHh
XTRE (CKD il 2252 Fukid o

133 @R %E 7RI s R T 5
BEAT ARSI UL 5 R Rl AT
FH i 34 HH BV C 7 23 0t e 22 1 5 AR S SR
AbEE . R R A BEMLIX 4L 3T, AN 3 AN E
2, MXEH 12m? Gmx4m) , DAXIAEE 1.5 m,
XZH[E)PE 1.0 ms #REE 25 cm, 478E 30 cm, 7%
Filt 2~3 Rl 78RR e A 2R e
PEIR

1.4 MEMBSHEZ
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IR LA 100 Kifh+, 347 3 REH, SRR
24 h JEHE. 24 h BEE, JEREEEAE 3000 1x. W€
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/APl %0x100.
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FTHR]>x100, EE 3 K. FEILECGLRALFF 100
ki, BFXETEAN9 em HIRIAIEL b, Uik
FRMLEEZZ RN 5 mL H2K7K, WM 1 min A ALK
TR ARG DL, A0 2 Vs LR A, TH 0
e PIRER (%) = (1 min PN RECR/MHAF 751
=) x100, #EE 4K,
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AZEES.
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Fig.1 Effects of different filling materials on the seed-wrapping effect of quinoa pelleted seeds

AN TR 0 R A R J7 % 28 22 0 1 1R R 5 2R R T
AR (2, Gt AR PR 7R ZFRIET
CK 4b¥, HrFF3. FSMIF7 5 CK B ERA R
Z, A CK 4 (90.00%) 1 4.00. 5.00 Al
4.67 NSy, HARAERYEEKT CK A, H
HF6 A FE R FARAK, N 42.00%.

N 3 fros, AFEIEFEAEH] & AR
THHHRAE 89.33%~98.33%, F3. F5. F7. F8 fil
F9 Kb 1) FUFF R AE 95%LA I, 1 F1 A1 F2 AbFRAK
T 90%. A[FIALEE ) SR AL BT 0 AR R = R AR,
F9 Kb i i R A% (91.33%) o PUJE 98 5 Bt 5 i
T D T PR AR (F1>F2>F3) , BEE MM
MRN8 (F4A>F5>F6) , BEHE IR+
TR (F7T<F8<<F9) , )& 5m ) KT Fib

®2 TRIAFZMEINBRERAAHT L FIEIRRIFIE
Table 2  Effects of different filling materials on

germination indexes of quinoa pelleted seeds %
AbFE REFHR REFH
Treatment Germination rate Germination potential

F1 66.33+:2.31¢ 55.00+1.73¢

F2 70.3+5.86bc 56.22+1.07¢

F3 86.00+1.00a 70.00+1.00b

F4 74.66+2.08b 54.56+3.95¢

F5 85.00+2.64a 69.67+1.53b

F6 42.00+3.60d 40.44+2.69d

F7 85.33+1.15a 69.11+4.16b

F8 66.11+3.47¢ 58.67+2.31¢

F9 43.66+3.51d 42.67+2.52d

CK 90.00+1.00a 76.00+2.64a

FSIARNE FRER R ZE R B (P<0.05) , R,
Different lowercase letters in the same column indicate significant
difference (P < 0.05), the same below.

®3 NEEFEMHRINRZ AP R
Table 3  Effects of different filling materials on the physical and chemical properties of quinoa pelleted seeds

b7 PR R AR AR FNERE THIE
Treatment Seed rate (%) Single seed rate (%) Disintegration rate (%) Compressive strength (g) 1000-grain weight (g)

F1 89.33+1.53¢ 89.33+1.15¢ 96.744+2.31cd 353.73+0.81c¢ 14.62+0.35ab
F2 89.33+1.15¢ 92.67+1.15bcd 96.67+1.15abc 336.98+1.00e 14.42+0.35ab
F3 98.33+1.15a 97.33+1.15a 96.68+1.15a 318.33+1.20f 14.33+£0.51ab
F4 94.67+2.08b 85.33+3.06f 96.69+1.15de 248.47+1.24¢ 13.45+0.39b

F5 98.33+1.15a 90.00+2.00de 96.70+1.15bc 216.68+1.21h 14.12+0.42ab
F6 94.00+1.73b 91.33+1.15¢cde 96.71+1.15bc 206.65+1.42i 13.86+0.31ab
F7 98.33+0.58a 95.34+1.15ab 96.72+1.15ab 342.46+1.30c 14.83+0.47a

F8 98.33+1.15a 95.34+1.15bc 96.73+1.15¢d 362.54+1.61b 14.5440.21ab
F9 98.00+1.00a 95.34+2.31ab 91.33+1.15¢ 384.59+1.61a 14.54+0.24ab
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THHKAL R EIRAE (150 g) U6, ZE&/rHr #
FHRBACRT TR0 TR AR R
R, PUEBREMTRE) . REFARIEAN
m, F3 GEAH 80%, M2t 20%) F1F7 G
R 50%, gt 50%) BT iE A LR T kL
A T8
22 EFEEMF RS TR E i

F F3 A BRI TS AM RIEE b, 20 50l A TR
[RFR F B LT e 3N 48 222 AR Rl T, 455 (3R
4) iR, ARIGCERRRZFRFR G/ BA B %E

AERIINELE 1.5% LT (N1 N2 4bEED 1
FURLAG A0 2R A, AR i A0 4 e R
Ao MU E s G DL, TR E R IR P 2T
YRS BRI I0 . Z56 ARG 7 BUFF
AR PURMREE . KFRMKFHERR
oy, AEREERT AR, DU AR A
NIEFEM B, R AE R INERN 2.5%

R4 TEHEETISENREMFIELHZIN

Table 4 Effects of different binder contents

on seed germination of quinoa %

o N e ey R R
Fo AERZFRITE, N4 5 CK AT EZ S Treatment Germination rate Germination potential
:H: V=] P } N %
A U0GE N22 N3 ﬁ] N5 ﬂ\fi ° Iz/:f\ N4 &i}i E/J Ziﬂ: j)i} CK 92.00+1.00a 86.67+0.58a
5 CK AbFETE &3 2 e Ah, oAb AL B35 B KT NI 78.00+1.73¢ 74.67+0.58¢
CK A3, 3R 5 v, AFFZAE N3 Al N4 4b 5 N2 88.33£0.58b 81.6740.58d
TIABURR, AR LD T 0 Y 50 AR B 25 N3 7.67+1.150 B4.6740.58be
i PP T 24 BV 00 D T MG 7 9 P ™ ol33l 1 80.00:1.00z0
" ) . N " N5 88.67+0.58b 83.33+1.15¢
B B2 PP R £ 24 AN VS B K B o G i, R R
RS TEHETIEENEZNRUMFREIRIFOFN
Table 5 Effects of different binder content on the quality index of quinoa pelleted seeds
s AR Lk TS R PURGRE TR
Treatment Seed rate (%) Single seed rate (%) Disintegration rate (%) Compressive strength (g) 1000-grain weight (g)
N1 93.67+0.58¢cd 98.33+0.58a 100.000.00a 193.34+1.20e 13.42+0.78b
N2 94.67+0.58¢ 96.67+0.58b 99.67+0.58a 200.43+1.05d 13.45+1.43b
N3 99.33+1.15a 96.33+0.98bc 98.33+0.58a 259.19+1.95¢ 13.85+1.35b
N4 97.33+0.58b 95.00+1.00¢ 93.33+1.15b 317.28+1.78b 14.27+1.33a
NS5 93.00+1.00d 91.33+1.15d 92.22+2.00b 356.73+1.56a 14.52+1.52a

(N4 b8 FefE.
23 ANUEAMNBZRZMHRM~ZE MK
A
HHE% 6 T 50, A BHEL )T F3 F F7 A3 X) B
o SHbkE AR E M. 1S5 F3 A
HE PR AR M T CK R F7 AbEE, B3 5 5
PR AIZEH R I N CK>F3>F7. S £ KA

FFESE, NFEIA F3>CK>F7, F3 fl CK Ab#
TRFEET. TR EITH 2 A fFi8J0 8%
Fo mIE 2 R, BEAE 1 SRR 5 SAEL F3
FRACAE B J5, Bk B A & s T CK M F7
AhEE, EREE, M F7 AR E 55
CK MbHET R 25 . YAZ F3 Fubifib# 2
FHT, FESZBRIC )R G R G P ORI

®o MFRRUNEZRZMEIRAIFN

Table 6 Effects of seed pelleting on agronomic traits of quinoa

LY Ab MR EViil FHHC R TR
Variety  Treatment Plant height (cm) Stem diameter (mm) Main panicle length (cm) Main panicle width (cm) 1000-grain weight (g)

2= CK 141.00+3.00a 14.62+0.71a 25.33+1.12ab 9.03+1.52ab 3.2940.12a
Longli 1 F3 142.67+3.11a 15.57+0.86a 27.33+2.08a 9.57+2.08a 3.27+0.16a

F7 139.00+2.00a 14.09+0.75a 23.66+1.52b 8.10+1.52b 3.25+0.12a
a5 = CK 127.33+£3.51a 10.76+0.46a 22.674+2.51ab 4.33£1.52ab 2.92+0.34a
Longli 5 F3 124.67£3.51a 10.17+0.37a 23.67£1.52a 4.60£1.52a 2.88+0.25a

F7 124.00+2.65a 9.80+0.64a 20.33+1.52b 4.03+2.51b 2.90+0.27a
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Fig.2 Effects of seed pelleting on yield of quinoa
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Screening and Efficacy Verification of
Quinoa Seed Pelleting Formulations

Bai Weijun', Huang Jie?, Wei Yuming?, Liu Wenyu?, Chai Jikuan', Yang Farong"?, Li Xiaoyu®
("College of Pratacultural Science, Gansu Agricultural University, Lanzhou 730070, Gansu, China;
?Institute of Pasture and Green Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China)

Abstract
rates, the optimal pelleting coating formula for quinoa was screened. Using Longli 1 and Longli 5 as materials,

To improve the sowing quality of quinoa and increase the field emergence and seedling retention

various pelleting formulas were developed using different filling materials and different addition amounts of
binders. The optimal formula was identified by evaluating the pelleting and germination indexes of pelleted
quinoa seeds under different formulations. Furthermore, the agronomic and yield traits of quinoa sown with the
optimal formula were measured in field trials. The results showed that the optimal formula consisted of 80%
talcum powder and 20% bentonite as filling materials, with the addition of 2.5% sodium carboxymethyl
cellulose. For this formula, the average germination rate was 91.33%, the average germination potential was
86.00%, and the physicochemical properties of the pelleted seeds were optimal (seed rate 97.33%, single seed
rate 95.00%, disintegration rate 93.33%, compressive strength 317.28 g, and 1000-grain weight 14.27 g). Field
production trials indicated that this formula had no significant effect on the agronomic traits of quinoa, but it
could promote germination and enhance yield. The quinoa seed pelleting formula screened in this study meets all
quality indicators and contains green and safe ingredients. It can regularize seed shape, effectively promote seed
germination and yield improvement, and provide a theoretical basis for the research and application of quinoa
seed pelleting as well as mechanized precision sowing.

Key words Quinoa; Seed coating; Pelleting; Seed germination; Formula screening
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