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Fig. 1. Seedling cultivation using honeycomb paper trays (A) and rapid sowing
with a seedling tool kit (B).
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Fig. 2. Hand-pulled two-row transplanting machine.
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Fig. 3. Hand-pushed single-row seeder. (&) -
Fig. 4. Djulis seeds with hulls (left) and
dehulled seeds (right).
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Table 1. Efficiency and plant growth conditions of two planting methods for djulis
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ﬁ

Hand- pushed single -row
seeder
Sowing Sowing
without hulls  with hulls

Seedling operation time per 0.1 ha (hours) 3.5(3~4 persons) - -

Seedling +
transplanting
machine

Planting time per 0.1 ha (hours) 4.8 3.8 3.8
Number of surviving plants per 4 m* 173+23* 123+27 90+17
Plant height at maturity (cm) T7+13 141+6 143+6
“ mean = SE (n=6)
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Fig. 5. Roots were buried incompletely when transplanting.
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Fig. 6. Proportion of plant maturity at harvest by three planting
methods of djulis.
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Table 2. Grain weight per plant and yield of two planting methods for djulis
Seedling + Hand-pushed single-row
. seeder
Transplanting - -
machine Sowing Sowing
without hulls  with hulls
Grain weight per plant with hulls (g) 2.6+1.1% 8.0£1.5 11.943.0
Grain weight per plant without hulls (g) 1.6+£0.9 5.2+1.1 9.0+2.6
Yield of grain with hulls (kg/ha) 892+214 2,010£159  2,1154291
Yield of grain without hulls (kg/ha) 481+£154 1,312+144  1,518+181

“mean + SE (n=6)
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Fig. 7. Workflow of Model A : “Manual harvesting + manual threshing”.
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Fig. 8. Workflow of Model B : “Binding harvester + threshing machine (electric
motor)”.
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Fig. 9. Workflow of Model C : “Backpack mower + threshing machine (gasoline
engine)”.
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Fig. 10. Workflow of Model D : “Combined harvester for grains”.
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Fig. 11. Narrow feed inlet of the threshing
machine with an electric motor.
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Table 3. Comparison of four harvesting and post-harvest processing methods for

djulis
0.1 08" 2oy,
mi m e | BOINMREEZ | wEEx | s |2f |07
IR || L F L33 HE (FLIR) .
(L) | 18
(AX)
FAHE 6/ BF (4 A)
BX A ATFRAL ~ @6 6/ 85 (4 A) B 9035 H5 4,250 T 30,750 T
‘A’ ot | |~ 100% R R E 4N EE(QA) IIAX  |EA#2,0007T
" lﬂ’; o | AT AN EQA) - #922,000 7T | B 324 2,500 7T
" i LA MR 2 4/ B (2 A) - ## %8,750 T 228,750 ¢
A 24
i A oA T+
, HRERGHEA) IR 22,500 T ,
X B jfc Bk B R 41 B (2 A) 4 82545 4,250 70 50,7507t
oA || 00-950, | P EMBER AL IFQA) IAR | EHHEMALK 1,500
7}%;% *ﬁ% R ECE AN EQA)  |-#18,00070| 3R 2,000 T
’ AT ERONEFQA) B 3% 42,500 7T 212750 7
B MR AR 4/ N EE(2A) — 43 %32,750 ¢ ’
—HFL 26/ B
21 ) B Ak +HE # B
ot 6550 HE RS0 07507
KR C ok i e e 2 A 1k i 3] AR A 7,500 7
e . gﬁ"l@#&'ﬂﬁgm 4'J‘ET(2A) | L 2L =
R ~ 100% | BB R 41 (A TAR B3R 4,250 7T
IR |k N ] - #14,000 70| 5 B4 2,000 74
X X ATHr b AN 2A) s — 156,750 7%
4 A FRL A% 2,500 7T ,
s RRERARRL 2R 4/ N (2N) 16,7501
" — S A2 B o
4k AN e T
% BAF AR 1.6/ 55 (1 ) EUARI100007L oo
2 Tk e e £ gtk (KA % A 15,000 T) 51,7507
. ¢ HEMIBE 2 QA (RAHEL )
BAD L ; .o B4 235 5 4,250 70
rve e o R o, |BORARE 4/ (2 A) 4AK
AR A 60-70% A _ | BUR2,000 T
. JEX T VON-T0IN) —#8,0007C | s o , )
WA NI J % 2,500 7T 103,750 ¢
Hﬁanx%fk%nxé" J ET(ZA) — .
5.6/ -## % 118,750 T (R
%23,750 T(R B X))
AL RARBEABERTE2,000T3HH » RAFERAAL,00070HH - TAEoF#— R8/NoF3HH -

A

R F2E A

35

1045342315 - A5 BB AR R -

iéﬁki\ﬁ*ﬂ?%ﬂi&%fiﬁ HZ A ReAAEL  BHEARBETEERAR -



0.1 B EAEEE 1.6/ NBFRP T TR LS A » 2 RAF15.6/)
B THEEHIAR B THEEOANRY - R " H#XD | &
HRUBAERS  LAXERELKEER - £EERAT @ IR
BHE w0 I E) R T XA ;1T BEXC A RK HF " #
RC BMEFETEHZEE - ARABE (1 XER )T 4
XD | RARMKRHER) - TR K REEREBERAED  F—&
BARGHERAR  BEFRABEZWB - AT R ANAE

W~ A

ARER AR WBRETHEERE LA T OBE 2R REE R
FHEEAX BRBE T FUBATRIAIMMETEGIER - EERR
FoBTHRNBRIERBEE  MARIERE > RIS BBARART R
AR ETITRRE  RETEFHNHEETX - AFTHEHWAEEER > 7T H
B ERARIZE  ARGFOER  EMBEFT AR BEEE; ™
WM BEROEMRA T EEBRER A REFEY AR - FEHHE
6 B S ARAT » ko b A2 - MARARE - BAEEEUR K BRIESE > AR
— I MRS RN EB AR B eI H]  BRETHREE
GRS K FE

PL 2 S R A AR R AR A 2 R BRI T X AR HE AR 6 AR AR AR
REB AR AR — R TR o FRUUR BRI EBR
—H - MABHEOERRETEARS > ERFRERE > R OB EOHE
FRAIRTREANEREBRE LR -

LB AR SR RURRBRIERERX > BRATRK AR E » £ &
MEBR  ELAENFERES @36/ REHBEEZER - X7 &KX
B F A R AR GTICFE AR AT RSB 5] AR AR B R AT IR ER
Mo B RAT R AR B A T Bk BEE, c HRHE
METHHRRA  THEERREBRYD - HIBEAXEEZRBEFBRT ) - #42
A AR AR R B T A HBES A EAAEKR
MALGY A E b 2 E WA TR K 30 2 A B e dilT 2 E B5 3R A2 -

36



% TRk

l. £F2 2015 EEERRFEZEN - 2REEHME33:1-3 -

2. BFE 22016 c 2EEARREHET FLBEER - 2REBHRKRYT
46:1-3 o

3. FFF 2017 c RPN - 2T RE BHMFS2:1-3 -

4. FHHE - 2024 - = R BB EABACE LR - HARRXENE
FREARARIER AR EEF" > 6575 - 2R BENRERER
EB Ry -

5. BHE 22016 - 2R AMBKILE THRBZIAE o B8 “105FF %%\
AMEBRERRERBRATERRARASGCEF” > 55-64 - =R 1
RE¥ZEGERBREMURY -

6. THE RIRRK © 2017 « A - R BRITHRMACER B Z b fl -
HBCI06FEZREHFER LA M mEERXRARREXANEF
F]” 0 4554 c 2R ATHRBEEZEGEREREARY -

T. E4FM 2010 c 2EF - PNARMRMBAALEBOER - 2REE
¥ E374: 11-13 o

8. BHE 4= - 2011 - EERMNAMAERLIER - R D FM242: 54-

W
|

0. BB FRIEH - HIBA ~ FFE 0 2022 o 4 F ey hofh e A A A
BT BB o EF#3872(03): 76-81 -

10.Chu, C. C., S. Y. Chen, C. C. Chyau, S. C. Wang, H. L. Chu, and P. D. Duh.
2021. Djulis (Chenopodium formosanum) and its bioactive compounds
protect human lung epithelial A549 cells from oxidative injury induced by
particulate matter via Nrf2 signaling pathway. Molecules 27(1): 253.

11.Lyu, J. L., Y. J. Liu, K. C. Wen, C. Y. Chiu, Y. H. Lin, and H. M. Chiang.
2022. Protective effect of djulis (Chenopodium formosanum) extract against
UV-and AGEs-Induced skin aging via alleviating oxidative stress and

collagen degradation. Molecules 27(7): 2332.

37



Studies on the Optimization of Production Techniques
for Djulis (Chenopodium formosanum)
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Abstract

Chenopodium formosanum Koidz., commonly known as djulis, is a
traditional crop of indigenous people with high value. Due to labor shortages in
agriculture, the production scale of djulis is tiny, and the cultivation area is less
and less. This study aims to explore planting, harvesting, and post-harvest
processing techniques to improve production efficiency and reduce labor
requirements. We compare two planting methods and four harvesting and post-
harvest processing modes for djulis, assessing their production efficiency, labor
requirements, and production costs, while offering corresponding improvement
recommendations and application scopes. The use of a single-row seeder for
mechanical sowing of djulis, employing dehulled seeds, resulted in stable
yields and better uniformity in maturity, facilitating mechanical harvesting. The
application of combine for djulis showed significant labor- and time-saving
benefits, showing a clear advantage for large-scale production, although the
high harvest loss rate still requires improvement. For medium- to small-scale
production, the use of a backpack mower for harvesting, combined with a
gasoline-powered threshing machine for on-site threshing, provided labor- and
time-saving benefits. Traditional manual harvesting methods are more suited to

small-scale, precision cultivation.
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