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( Indole-3-acetic acid) ~ GA (Gibberellin) # Cytokinin % &4 j= fi % > BiE4T % 24
% o 2 &4 wpF % (Bacteriocins) 4% 48 (Siderophores) » I ¥ 3£ HAE 1330 A

4 %% fk (Flavonoids) £ f=#f i* & ¥ (Benzoxazinoids) ¥ {54 = =x " FrA $ » &
IR R "R AR ) (Rodrlgues et al,, 2015) » 2 % 5 ¥ prdR L 4p
2 Azospirillum spp.¥ 3§ 4e RiE ¥4 2 £ % 2  (Okon and Labandera-Gonzélez,
1994 ) » &7 HEGBAE H IR0 A L P T A B AN dR T o A 0 B0 Tae R
fr B R el o Bl 4ed S s 4 (Bashan and Holguin, 1997; Bashan and de-Bashan,
2010) = B % 12 A. brasilense * A. lipoferum ¥ #F 7 827 fj& ; 3 7B R
Azospirillum spp. ¥ ** 100 fEtE 4~ 13302 e £ 2 ¥ i+ 2 £ 2 2 § (Fabricio et
al,2016) > FE kAN T A FE P FE P HER Rl BAEA TR E A > L ER
hficd 975k (Sivasakthivelan et al., 2013) o B % % % B RGRe § B &1 A5 0 40
TE P lES{L ~ 2 FRE PR E (Rodrigues et al., 2015) v e AR E
RE &1 A5 o Azospirillum spp. 8+ A FHHE 4 0330 e FF £ 2 (Pedrosa and
Yates, 1984) > 2 % ¢ 255438 > H 4 £ 30480k L & L & w2 I [f. (Reinhold et al.,
1986) » 7 ¥ M pFHE A bR 4 S U sy A #3023 (http:/microbiology.scu.edu.tw/
MIB/micro/bacteria/A13.htm; Dobereiner and Pedrosa, 1987) °
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A o A Azospirillum sp. RE AR H OB AL T2 HE

£ B35 fb Azospirillum sp FFE 100 B (107) FAl2 Ma > A6 FAH L H
PBdZ > E4E T BT 21 BLidsk e R - ~ S iFe BRAERE%K A THRT
AR e AR R A o BT R BT A W) 5 A 206 ARt E 150 kg~ 100 kg
2 75kg § A2 BT (AWE 2 E o won T30 KRG 5
WHE R L HRAIE S BAIL 3 EH BHRR I HFEP X 2 F EXK (RCBD) -
EEIE G A 315 m’ 0 fEE FHREE25 x 25 cm 0 AT A T F R THRE A i
BBE B RFERICEZ L THE - BHRILAS NG

FedZ 1 % ps % £ 5 150 kg Nha'! 0 5 ¥

Fed2 2 D seplas k% 100 kg Nha'! o 25

FedZ 3 i selasr § L 75kgNha'! 0 % % FH

FedZ 4 seilasd § 5 OkgNha' o 5% FH
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Table 1. Chemical properties of rice seedling nursery soil

pH EC Available Exchangeable
(1:1, w/v) (1:5, wiv) N P K Ca Mg
dSm” mg kg’
7.39 1.72 120 16 84 2224 169

% 2. - PirEpn My HRE 1L 2 RO R
Table 2. Comparison of the height, root length and leave number of rice seedling before
transplanted to the field in the first crop

i u B R My A FATIE S

2 (cm) (cm) (no.)
R 100 B 3 10.8 a 7.7 a 2a
#1000 3 I1.1a 7.2 ab 2a
## 10000 & 3 10.3a 83a 2a
A5 * A H 109 a 5.7b 2a

23 S IERfEE AR AT RS 3R C EBE GCELR
Table 3. Comparison of the height, root length , leave number and weight of rice seedling
before transplanted to the field in the second crop

Eae a B R ey 1L LTI 'S oI T A
B (cm) (cm) (no.) (mg/seedling)
ﬁvﬁ 100 & & 8.8a 82¢ 2a 183 a
18 1000 & ] 9.1a 93b 2a 193 a
#1E 10000 & pF 8.8a 10.2 ab 2a 20.8 a
A %5+ A 89a 10.5a 2a 205a

%4 - Bfez B iE RSB AT FE A 47 R
Table 4. Comparison of plant analysis of rice seedling before transplanted to the field in the
first and second crop

¥ B il 4 &%
S % mg kg’
- i
#1100 & gl 1.89+0.04 0.43+0.00 1.31+0.05 7972+447 3278484
£ 1000 & @## 1.89+0.02 0.42+0.01 1.41£0.10 7991+796 31844160
7]
£ 10000 & F=#  1.97+0.08 0.46+0.02 1.30+0.01 7972+414 35084218
7]
A5 * A H 1.88+0.03 0.44+0.02 1.44+0.06 8053+475 3302+89
= Hpiv
HR 100 2 A 1.84+0.18 0.49+0.02 1.29+0.05 6585+472 3183463
H# 1000 3 ] 1.87+0.06 0.52+0.01 1.39+0.05 7276+25 3426+1
£ 10000 & @& 2.124+0.06 0.45+0.03 1.42+0.02 6919+298 32174221
7
A A 2.23+0.16 0.47+0.02 1.52+0.02 6148+680 31074275
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A o A Azospirillum sp. RE AR H OB AL T2 HE

- Wk fEEBT 20 B A2 015 om 2904 AR R RA S > 2 pH &
641> 4R 5 0.16dsm™ > F 2l #E 475 £ 4 W 5 24mgkg! ~75mgkg! %
115mgkg! (£ 5)° — ¥ Efcd|@EF § T8 PESERA LS 2 Bk
Bk EAEARICE RS R MR - B ITE 2% I5kg F B d TR
A G AT T AR AL thE A WG 112em & 104 om0 B T A
B 2 R AT (108 cm £2 100 cm) 5 4 JF#cR]* 2936 % 150 kg~ 75 kg % =
»}g ﬁ‘gﬁﬁ’rw,:}:i; X 35 »}g ﬁ\g\ﬁfﬁaw,zfzi » W gﬁ'@]@;}g]g 204 ~20 £ % 18 £ ’\1%
BNAEH FHZHRAIL (184 ~ 18X 2 164): fAMp|F 256 % 150 kg
75 kg ¥ —%a\»}; Jf;&;frwﬁ:i; X 35 »}; ﬁ\g?{rw%}s’_ y T *Ez—l'/g}lj@gj_/w\wj; 18 £ ~ 18 #
2ISA At AR HBAIL (16 £ 1742 134); 8% 2% % 75
kg § 323 @ s s UL Y 2 5 EARIcE 5 STg A0 A Y FA
RILE (49g)(F 6)c = W itE 2T %% 150kg § FF $FH 5 Hal A

405 kfsmE D R AL L EPR

Table 1. Chemical properties of topsoil and subsoil sampled before rice experiment

pH EC Organic Available Exchangeable
(1:1, w/v) (1:5,w/v)  matter N P K Ca Mg
dsm”’ % mg kg’
6.41 0.16 2.70 24 75 115 934 182

# 6. — P IERFEE T FR T RIR R4S R Rk 2 R
Table 6. Effects of different treatments applying Azospirillum sp. inoculum on the agronomic
characteristics of rice in the first crop

e B3 (cm) 4 (o) A% (n0) 5 EFERIEE (o)
1. (150 kg ha™, inoculated) 113a” 20a 18a 57 a
2. (100 kg ha™, inoculated) 110 abc 17a 16 ab 55 ab
3. (75 kg ha™, inoculated) 112 ab 20a 18a 57a
4. (0 kg ha', inoculated) 104 cd 18a 15 ab 44 b
5. (150 kg ha™, uninoculated) 115a 18 a 16 ab 55 ab
6. (100 kg ha™, uninoculated) 110 abc 18a 17 ab 55 ab
7. (75 kg ha™", uninoculated) 108 be 18a 17 ab 49 ab
8. (0 kg ha’', uninoculated) 100 d 16a I13b 44 b

? Means within a column followed with the same letters are not significantly different at 5% level by
LSD test.
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2 kB 5 98cm B AW AHAIL Bem) AREHF (2 7)o+ 100 HAS
%ﬁié&%kgﬁﬁ%%%%vwmﬁaﬁ(msmng%’\@hwﬁié
S0Lton s 1t A% % AL H A e 0.1% -

&

T § WA Azospirillum spp. F > LTRBF TR 5 PP E G B A
Mo Fosmspl s BEAR KRB INA B R AT FAE T B KSR R A T
2 AR ABED AATEH o - P IEHATFF AR I 1A TP R
WA AL L REEE Voo FE 2E% % 150kg FE G
Frotss s AL thE 5 98em o F 0 A% * FHAIL (93cem) > L4
BF o & 100 AesRicE 5 343 kg TR FR AN FH L 3.15kg)
1R TR 2T EcfERE S 5.01 ton o Yt R E A gi@&;m%oﬁﬁ
Azospirillum sp. FR ¥ e 2 K42 5T R 5 Bhrcy o F AT 4
LTI 3 M2 Hpr o

307, B IERASE Y EA R AR AR AR R 2 B
Table 6. Effects of different treatments applying Azospirillum sp. inoculum on the agronomic
characteristics of rice in the second crop

Eae *®E A ERC fhEic B 100REfeRic E >R 7f\e=fx$c A
(cm) (no.) (no.) (kg) (ton ha )
1. (150 kg ha™, noculated) 98a” 2l a 19a 343 a 5.01
2. (100 kg ha™, inoculated) 93 b 19abc 18a 321D 4.69
3.(75 kg ha', inoculated) 92 be 20 ab 19 a 3.12 bc 4.56
4. (0 kg ha’', inoculated) 89 ¢ 17¢ 16b 297c 4.33
5. (150 kg ha’, uninoculated) 93b 20 ab 18 ab 3.15bc 4.59
6. (100 kg ha™, uninoculated) 93 b 19 ab 19a 3.12 be 4.56
7. (75 kg ha™', uninoculated) 92 be 21 a 19a 3.06 be 4.47
8. (0 kg ha™, uninoculated) 90 be 18 be 17 ab 297 ¢ 4.34

* Means within a column followed with the same letters are not significantly different at 5% level by
LSD test.
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The Research of the Effect of Azospirillum sp.
Inoculant on the Seedling, Growth and Yield of
Organic Rice

Ming-Hui Chang®’, Shiuan-Yuh Chien , Chin-Man Cheng’
Summary

The objective of this plan is to assess the effect of Azospirillum sp. inoculum on the
rice seedling and the growth and yield of organic rice in the field. The rice seedling’s
experiment was performed on the seedling trays in the first and second crop,
respectively. The treatments of rice seeds were steeped in different concentrations of
Azospirillum sp. inoculum (102, 10>, 10 and control). The results of rice seedlings
showed the root length of treatment with Azospirillum sp. inoculum was obviously
higher than the control without inoculum in the first crop. Additionally, the rice
seedlings with Azospirillum sp. inoculum diluted to 10? and without inoculum were
chosen for the field experiments, and the results showed the height of treatment with
inoculum for applying 75 kg and 0 kg of nitrogen per hectare were about 112 cm and
104 cm, respectively in the first crop that were higher than without inoculum (108 cm,
100 cm). Additionally, there was a tendency that the tiller numbers and panicle numbers
treated with inoculum were also slightly higher than without inoculum. Moreover, the
dry weight of rice straw per plant of treatment with inoculum and applied 75 kg of
nitrogen per hectare was about 75g that was also higher than control (49 g). In the
" Corresponding author, e-mail: mhchang@tari.gov.tw
' Assistant Researcher, Agricultural Chemistry Division, Taiwan Agriculture Research Institute,

Taichung, Taiwan, ROC.
? Former Researcher, Agricultural Chemistry Division, Taiwan Agriculture Research Institute,
Taichung, Taiwan, ROC.

? Research Assistant, Agricultural Chemistry Division, Taiwan Agriculture Research Institute,
Taichung, Taiwan, ROC.

192



Azospirillum sp. ¥t 5 #-k &2 ¥ B 27 3

second crop, the plant height applied 150 kg of nitrogen per hectare and adding
inoculum was about 98 cm that was higher than without inoculum (93 cm), and the dry
grain yield of rice straw per 100 plants was about 3.43 kg that was significantly higher
than control (3.15 kg). That was, the treatment applied 150 kg of nitrogen per hectare
and with inoculum was about 5.01 ton that was higher than control (4.59 ton) about
9.1%.

Keywords: Azospirillum spp., Organic rice, Inoculant.
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