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Fig. 1. Comparison of mean emergency times among 24 commercial cultivars under wet direct seeding
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Fig. 3. Emergency rate of rice seeds without coating with different pre-soaking time.
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Fig. 4. Emergency rate of rice seeds coated with Taiwanese iron powder with different pre-soaking time.
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Table 1. Yield components of seeds coated with different iron powder in rice direct-seeding systems

DM? PN? GN? FR? (%) GW?(g)  Yield (kg/ha)
DSTIP! 139 a° 512.0a 131.2a 85.9a 24.7b 7473 ab
DSJIP! 139 a 508.7 a 1209 a 87.5a 25.0b 8487 a
TP! 131b 290.3 b 111.3a 87.7a 262a 6925 b

'DSTIP: direct-seeding used seeds coated with Taiwanese iron powder; DSJIP: direct-seeding used seeds coated with
Japanese iron powder; TP: transplanting.

2DM: days to maturity; PN: panicle number per m* GN: grain number per panicle; FR: fertility rate; GW: 1000-grain
weight.

3 Mean with different letters in a column are significantly different by least significant difference (LSD) test at P <
0.05.

T NIEISER B 2 KA BRI NE s B BLHRR R >
Table 2. Appearance quality and ingredients about palatability of seeds coated with different iron powder
in rice direct-seeding systems

Appearance of polished rice Ingredients about palatability
TL? wc? wWY? WB? AC? (%) PC? (%)
DSTIP' 3.5a° 0.00 a 0.00 b 0.00 a 13.0a 6.17 a
DSJIP! 35a 0.00 a 0.98 a 0.00 a 124a 6.11a
TP' 35a 0.00 a 0.00 b 0.00 a 13.5a 6.50 a

' DSTIP: direct-seeding used seeds coated with Taiwanese iron powder; DSJIP: direct-seeding used seeds coated with
Japanese iron powder; TP: transplanting.

2TL: translucency; WC: white center; WY: white belly; WB: white back; AC: amylose content; PC: protein content.

3 Mean with different letters in a column are significantly different by least significant difference (LSD) test at P =<
0.05.

R AEESPE K E RS AR E RE i

Table 3. Palatability quality of seeds coated with different iron powder in rice direct-seeding systems.

Appearance  Aroma Flavor Cohesion Hardness Overall
DSTIP' B’ (0.10) B (0.00) B (0.20) B (0.10) B (0.15) B (0.15)
DSJIP B (0.05) B (-0.05) B (0.05) B (0.05) B (-0.15) B (-0.10)
TP' B (0.10) B (0.05) B (0.05) B (-0.10) B (0.15) B (0.00)

'DSTIP: direct-seeding used seeds coated with Taiwanese iron powder; DSJIP: direct-seeding used seeds coated with
Japanese iron powder; TP: transplanting.

2 Different letters are difference between samples of treatment and CK. A means the sample of treatment better than
CK; B means the sample of treatment same as CK; C means the sample of treatment worse than CK.



JE g B TR KRR K E R TR T 85

- ERRRERI AR DT

KR B R B T S0 AP A 72 52 - LA Y Fea e/ i S0 ~ BT L A SR LR
BRI GRIUEAR ) » 45 RBUR - ERRRIEE B D Rk B 7 - A/ it ol A mT i 4
50%/Eh A H A = AN E L > R LESEAER - HAMHARMED > FEfE e E
Z St IR B = I BRI (N B 42.5TT BL2007T ) - 2 BORE el /R v e A S T e v 2B e
R (R » fEMLAEFESE G - B A e FHE - % H B T8RRI A e i 325
BAR (2 H4,0007C 826,0007T) - #EEZFRERMEA > HH ERERE 2 S SR E - &5
TERE LN 1~ 2R Z HA TR PR AR > Hopl A G FERR BB plo A LA i (R 26 2 pe A > N B AT
fl15,000~10,0007C Z FE S [5G RA » BEAN - ARG BRAL A A7 B A & F R EE - 1M % U7 =AY
Ttk B2 - B SR EREREY IR R IR a2 R - E DL ZEEY
R A L R AR S B R SR AT - B H A Sk Fe R Ay B R R - BT - &
ELIEFE AR E - BB EEER  FHAREFEGEES R - I ERET A Z EEE
= o SRRt A B L - EREREIE I E A R4 5550,000~65,0007T » BE S HY R
f37,0007C » BURERERGE Z B AL EE

VU ~ R[S e 7 R L A B o 2R 2 SRR AR o
Table 4. Raw materials costs of seeds coated with different iron powders compared with conventional
seedling production.

STIP SJIP® STP’
Items of input seeds / seedlings 50 kg 50 kg 300 pieces
Iron powder 42.5 200
Labor 17.5 17.5
Unit price of Gypsum 5 5 -
coating seeds/seedlings Machine 16 16
(NTD) Seeds 30 30 -
Seedlings - - 39
Sum 111 268.5 39
Total price per hectare (NTD) 5550 13425 11700

*STIP: seeds coated with Taiwanese iron powder ; SJIP: seeds coated with Japanese iron powder ; STP: seedling of
transplanting.
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Table 5. Costs and benefits assessments per hectare of seeds coated with different iron powders in direct
seeding system.

Operation DSTIP DSJIP TP
Tillage 22000 22000 22000
Coated seeds/seedling 5550 13425 11700
Seeding/transplanting 4000 4000 6000
Tnput F ert%l?zer. 9158 9158 9158
(NTD) F ert1l‘12‘at10n 20000 20000 20000
Herbicide 12700 12700 10502
Herbicide application 18000 18000 15000
Harvest 13500 13500 13500
Sum (a) 104908 112783 107860
Grain yield (kg) 7473 8487 6924

Output L
(NTD) Grain price (NTD/kg) 21 21 21
Sum (b) 156933 178227 145404
Net benefit (b-a) 52025 65444 37544

*DSTIP: direct-seeding used seeds coated with Taiwanese iron powder; DSJIP: direct-seeding used seeds coated with
Japanese iron powder ; TP: transplanting.
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Comparative Study of Seeds Coated with Iron
Powder in Wet Direct Seeding of Rice System '

Yi-Chien Wu and Jia-Ling Yang’

ABSTRACT

Rice is the staple food crop in Taiwan. Recently, labor shortage has resulted in
increased price of rice seedling. Rice direct-seeding system (DSS) could bypass the stage
of rice seedling production and improve the problem of lack of labor. Decreasing of labor
cost could save the cost of total management and promote the net income. However, rice
DSS would encounter unstable seed germination, bird pecking and lodging. We intended
to solve the problems by variety selection, seeds coated with iron powder and irrigation
management. Rice variety "TCS10" has the advantages of rapid germination and good
seedling biomass, and could be the proper variety for DSS. Seed emergence speed and rate
were both inhibited by iron coating, especially in seeds with 2 and 3 days pre-soaking.
Therefore, pre-soaking time should be 0.5-1 day. In the field, grain yield of DSS was
higher than conventional transplanting system (TPS) due to increased panicle number per
hectare. There was no significant difference between DSS and TPS in grain quality. For
the aspect of cost-benefit assessment, seeds of DSS with Taiwanese iron powder coating
could save 50% cost in the seedling stage. However, there was no superiority on cost in
terms of coating with Japanese iron powder. In the field, DSS would increase the cost of
weed managements. To consider the grain production and price, DSS had the economic
benefit. Overall, DSS has the advantages of labor-saving and farmer net income. To
develop the perfect DSS system, we should consider natural disasters, pests, microclimate,

soil traits and weed types, and improve the corresponding details of management.

Keywords: paddy rice, direct seeding, smart agriculture, cost-benefit analysia
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