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Seed Germination and Effect of Water Depths on Seedling Establishment of
Iron—coated Rice Seeds

Sang-Yeol Kim”, Sung-Tae Parkz, Jong-Ho Seo‘, Chung-Dong Hwang1, Hyun—Kyung Bae1, and Myung-Kyu oh'

ABSTRACT Germination characteristics, seedling emergence, and early seedling growth of iron-coated rice seeds, cultivars
Daebo and Samdeokbyeo, under different water depths were compared with those of non-coated seeds (control) and the results
evaluated to obtain basic information for establishing stable seedlings in direct water seeding. The total germination percentage of
the two seed treatments was similar, but iron-coated seeds had slightly faster germination and shorter mean germination time than
non-coated seeds. Water absorption rates of iron-coated seeds were lower than that of non-coated seeds during seed germination.
The germination percentage of the two iron-coated rice seed cultivars showed a significant decline of 15-22% after one year of
storage under natural conditions. The seedling emergence percentage and uniformity of the two rice cultivars were significantly
higher in the iron-coated seeds at 1-13 cm water depths but the percentage of floating seedlings was lower in iron-coated seeds than
in non-coated seeds. The iron-coated seeds had a high seedling emergence percentage of 91.3-93.3% at all flooding depths
whereas the non-coated seeds had a significantly low seedling emergence percentage of 57.7-71.7% at a water depth of 13 cm.
Moreover, the shoot dry weight and seedling health score of iron-coated seeds were significantly higher than those of non-coated
seeds, while root dry weights were similar in iron-coated and non-coated seeds, regardless of water depth. These results suggest
that iron-coated seeds are more appropriate for stable seedling establishment in direct water seeding than are non-coated seeds.

Keywords : direct water seeding, dry matter, iron-coated seed, seed germination, seedling emergence
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Fig. 1. Time courses of seed germination of iron-coated and non-coated seeds of two rice cultivars at different temperatures.

Table 1. Seed germination percentage, speed, and mean germination time (d) of iron-coated and non-coated seeds of two rice cultivars at different

temperatures.
Seed {zg‘f: 100-grain weight (g) pgj;ﬁii?c()&) Germination speed Mean di;rsr(l(l;)n ation
treatment

() Daebo Samdeok Daebo Samdeok Daebo Samdeok Daebo Samdeok

Iron-coated 20 3.64a 3.62a 95b 94b 38.8¢c 36.7c 2.8a 2.9a

25 3.72a 3.70a 97a 97a 53.2b 52.5b 2.1b 2.0b

30 3.70a 3.66a 99a 99a 74.7a 73.0a 1.5¢ 1.6¢

Mean 3.69A 3.66A 97A 97A 55.6A 54.1A 2.2B 2.2B

Non-coated 20 2.50a 2.49a 95b 94b 32.3¢ 34.0c 3.2a 3.0a

25 2.45a 2.48a 98a 98a 46.3b 45.9b 2.2b 2.3b

30 2.50a 2.50a 99a 99a 57.6a 62.5a 1.9¢ 1.8¢c

Mean 2.48B 2.49B 97A 97A 45.4B 47.4B 2.4A 2.4A

*Means with the same letters are not significantly different at the 5% probability level by Duncan’s multiple range test.
Uppercase letters indicate differences in the means of the two seed treatments; lowercase letters indicate the differences in means
at different flooding depths in each seed treatment.
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Fig. 2. Time course of water absorption rate of the iron-coated
and non-coated seeds of two rice cultivars at 30°C.
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Fig. 3. Seed germination of iron-coated and non-coated seeds
of two rice cultivars at different storage durations.



7b ottt ol AT Hlld BEDYFAE B8
ol It ZuAL HEVE AAste] e AR
FAE BB U 49 FFA A% F 19 ol A
§3he o] ukerastn) 4g7170] 1de] Huket FA
10a% 3 THEek Skg/l0a MO} B 1.2~ 134 Maof
Qs o] =2 BAZE ek 22 oJujdi ojgt 2
o] Y FA7F YFAuTE FALo] o A4

= A2 FHE EMAL e HE 9 Aadto] Hup o
5 3 7] el &k 9 = WSt gl AUS
Ao ety E3 ARAGFAE 2HTT F 5~ 670
4 5 FAEYo] FAH 7] wfzol wFstr1d AIZHA L
2 {7t A w7] o vE 2EAALS o e A=
Ede A 5 e WRe R fdETh Kanno er
al. (2015)9] ®ilo] oJst, HEAYFA] A2 U

3
0] WO W% &
QLoLt 23°Col At 21027 A T wolg e 85%AE
O 913L, 28°CHA 21087 A% 3

the Aol vlsair.

cifZlojo] mE Sof U X7|MS
44 3 em 7HA(, 4, 7, 10, 13 cm)9] $320A] HEZ

g8 dREEARe] 7] B Foks, YEddE ¥ EHHE

o0 ME TIIYE B8 13

o]

-

2 Table 29} o}, FEFAESE jHet Aew o] Bt
8o ZH7F 92.4%, 92.6% = HEFES 1R oro o
2o HF Zokg 72.3%, 83.1%K Tt thE = 21.8%, Atd
Bl 103% 52 FAE Bk & dojdas ¢4 |
~13 cmof|A AEFE LR ZolgLe HIE 90.7~93.7%,
AEH 90.0~94.7%=E H=zlolof A glo] vt §iH
YerEALe] Eobe2 =4l 10 em Zo|7bA]|= = 68.7
~81.0%, ArES 80.3~91.7%, 13 cm ZoloAx zhzt
57.7%, 71.7%% FEZEARTE $oA QA wkch Park
et al. (1993)2] AupAjujollx ZZloE B FTA Zok&S
ZAREE A3}, 15 emolAd oA YEES 0~7 cmof H]
slo] 15~16%7F FF4etth= Aot vl5=gt 4 3Folqlrt
AANA JEEES el dEdYEE Sok&) vt
AR F FEA ZREATE 22 Bt 94.6%, 96.3%
24 guER} 81.1%, 87.6%K.CH G254 =gttt ES
o ERHES AT A 3%o|5tE YRR 6~
23%Hct A5 Folso] FYAE Bk

o|e} Zro] HEFFFAZ} LubgAto] vlsl 712 =4l
T Eokg ¥ JRAFYET =11, Fof ERHEo] W2 A
2 FAo] A& 9 Auagog g 1009 TAFAZL
3.66~3.69 g & YWEALET 154 o FHA =o] g4
Aup = F=Aut Al FA7F m=hio] A F2hE A

(L

@ ofy

Table 2. Seedling emergence percentage of iron-coated and non-coated seeds of two rice cultivars at different flooding depths

20 d after seeding.

Seed Flooding Seedling 0emergence Seedling 0uniformity Seedlin% floating
rreatment depth (%0) (%0) (%0)
(cm) Daebo Samdeok Daebo Samdeok Daebo Samdeok
Iron-coated 1 92.7a 90.0a 92.2b 92.2b Oa Oa
4 93.7a 93.3a 96.7a 95.4ab 3a 3a
90.7a 94.7a 97.1a 96.1ab Oa la
10 93.0a 93.7a 99.3a 98.6a Oa Oa
13 92.0a 91.3a 87.4¢c 99.3a Oa Oa
Mean 92.4A 92.6A 94.6A 96.3A 1B 1B
Non-coated 1 80.7a 85.3ab 75.0b 90.1ab 0b 0b
4 81.0a 91.7a 78.6ab 82.1c 6b 10ab
7 73.7ab 86.7ab 83.7ab 85.7bc 23a 19a
10 68.7b 80.3ab 80.1ab 88.1abc 12ab 2la
13 57.7¢c 71.7b 87.9a 92.5a 11ab 18a
Mean 72.3B 83.1B 81.1B 87.6B 10A 13A

*Means with the same letters are not significantly different at the 5% probability level by Duncan’s multiple range test.
Uppercase letters indicate differences in the means of the two seed treatments; lowercase letters indicate the differences in

means at different flooding depths in each seed treatment.
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Table 3. Seedling growth and dry weight of iron-coated and non-coated seeds of two rice cultivars at different flooding depths
20 d after seeding.

Flooding Shoot length Root length Shoot weight Root weight Seedling healthy
Seed (cm) (cm) (g/tray) (g/tray) score (mg/cm)
treatment depth g/tray g/tray g
(cm) Daebo Samdeok  Daebo Samdeok Daebo Samdeok  Daebo Samdeok  Daebo Samdeok
18.8¢ 22.5¢ 11.7a 11.7a 14.6b 22.7a 9.1a 11.8a 1.70a 1.67a
Iron-coated
19.8bc  22.9¢ 12.5a 12.4a 17.4ab  24.3a 9.9a 12.4a 1.60a 1.60a
22.1b 25.1bc 12.4a 14.0a 16.8ab  21.6a 10.5a 9.7a 1.56a 1.63a
10 24 .8a 26.3ab 13.7a 13.3a 16.5ab  22.5a 8.2a 9.9a 1.51a 1.64a
13 27.1a 28.2a 14.0a 12.4a 18.3a 22.7a 8.9a 10.1a 1.53a 1.60a
Mean 22.5A  25.0A 129A 12.8A 17.1A  23.6A 9.4A 10.8A 1.58A 1.63A
1 19.2d 22.7b 12.7¢ 14.8a 11.7ab  15.8b 7.7a 9.2a 1.25ab 1.28a
Non-coated
4 21.1¢c 22.2b 13.5bc 13.1a 14.4a 18.9a 9.1a 9.4a 1.38a 1.38a
7 23.7b 24.7b 16.4a 15.9a 13.1ab 19.4a 6.8ab  10.0a 1.13bc  1.37a
10 26.5a 27.6a 16.0a 15.8a 11.2ab  16.8b 5.1b 8.4a 0.90d 1.14a
13 27.5a 29.3a 15.5ab 14.2a 102 b 16.7b 5.1b 7.8a 0.95dc  1.15a
Mean 23.6A 25.3A 14.8A 14.8A 12.1B 17.5B 6.8B  9.0A 1.12B 1.26B

*Means with the same letters are not significantly different at the 5% probability level by Duncan’s multiple range test.
Uppercase letters indicate the difference in the means of the two seed treatments; lowercase letters indicate the differences

at different flooding depths in each seed treatment.
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