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Abstract: The spore production of Nomuraea rileyi Nr120815 on twelve species of rice grains was stud-
ied and the carbon source and nitrogen source nutrients for promoting the sporulation was screened in la-
boratory, and also its effect on the spore germination rate was measured. Results showed that Nr120815

grew well on the grain of Hongnuogu than other variety grains, and the highest spore production was on
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+0.15) x10° g™

So that the spore production and its germination rate of

Hongnuogu grains, with a sporulation capacity of (1. 84
highest germination rate of (83.22 +0.69)%.

Nr120815 cultured on Hongnuogu rice grains by adding different carbon and nitrogen source nutrients

, also its spores with the

were tested in order to screen the best nutrients for sporulation and germination. Results indicated: the
g and (85.00
1.00) % respectively by adding 0. 40% maltose as the single carbon source nutrient. The highest spore

highest spore production and the spore germination was (4.55 +0.15) x 10’

production and the spore germination was (5.58 £0.26) x10” g™ and (86.00 £1.32)% respectively
by adding 0.20% (NH, ),S0, as the single nitrogen source nutrient;
was (7.09£0.05) x10° g”'
0.20% as the carbon and nitrogen source nutrient, and the highest spore germination rate was (88. 83 +
0.76) % after adding the 0. 60% maltose and 0. 40% KNO, as the carbon and nitrogen source nutrient.
Overall, the best interaction effect of the carbon and nitrogen source nutrients for the spore production of

Nr120815 can be got by adding the 0.20% maltose and 0.20% (NH, ),S0, as carbon and nitrogen

source nutrients, which with a sporulation capacity of (7.09 £0.05) x10° g~

but the highest spore production
after adding both the maltose and (NH, ), SO, with concentration of

" and germination rate of
(83.67 £1.04)%. The best interaction effect can be got when adding the 0.20% sucrose and 0. 40%

NH,NO, as carbon and nitrogen source nutrients, which with a sporulation capacity of (6.39 +0.14) x

H31 &

10° ¢~ and germination rate of (87.67 +1.53) %.

Keywords .

trient; nitrogen source nutrient
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FEP WL, %5 SRECEPRIET Nrl20815 Gk R IR R4 3R L 1P fa b 5 793

1 #MR5F%

1.1 Ak

BHATFEMECR B z A RTE T A HE (Bras-
sica oleracea 1. ) FIYFEFGERSUR M (Argyrogramma
agnata Staudinger) %1, PR B AT B S
B SDAY (Hij4ghE40 g, AN 10 g, EERERA)
10g, 3lE15g, Z&MK 1000 mL) 4355, gifb/s ik
FET BRI AR A 2= Bt S B [ AR S =5

PR IR LN H = 8 L0 JE R H IR
TG PHEL T B A 2 M 12 & G KRS L
SRR RS HREA . BERS.
RS, A, M. e, &5,
BREA . FHA. HR
1.2 A5k
1.2.1  SEREFR Y5 B 357

W R A B 19 4530 TR PR R SR e ) R S0 1 %))
HAR, SRAH SDAY $55R3sr galifh, 143136 [%
HY R B BT AR PR Nel20815, 354k 615 #5 FH o
1.2.2 AR &

FAARF 42 %1 0. 05% Tween-80 [ JG B 7K T 4l
AT RE, RN B 50 mL B [ 20
FiFRWL SDY (i HE 40 g, SN 10 g, BEREHR
#3510 g, ZEMH7K 1000 mL) ) 250 mL = ffi 4
BERER 1 x10° mL™", F 26 °C, 180 r/min ¥R 1
723 d, YERBARF 2 1.

1.2.3 [l 5 20 5 B AL L) 35 FG B A 7
A5

SRRFLEEE A e BE  B kR A
FlF4 10% (mL:g) Jp J4%FP 3 H 42K 90 mm
)& ANFEVR BE L LL R & [ 43 B AR [A]
ORI R . 2. (NH,),S0,, NH,NO,
1 KNO, | TERE + (NH,),S0,. A + NH,NO,; |
FEME + KNO, . ZZ 280 + (NH,),S0, . ZZF M +
NH,NO, . ZZ#HE + KNO, ] b, [ & &K
HHPEHITE 60% , F 24 °C . JLH 14L:10D i A
TAMAEIRIEFRS d, B 3 A~ ER ., B
[

1.2.4 =fage Sy e

FEREL I R ISR B A AR TR
0.05% Tween — 80 [ JC & /K i i, I BRH Bk 3t
B4, B 1 g T AR BT AR 1 43
AR

F1 FAEBRBFERESE (w) LHE
Tab. 1 The treatment of different mass fractions (w) of

carbon and nitrogen source

AbFH treatment w/ %
A 0.2 0.4 0.6
B 0.2 0.4 0.6
0.2+0.2 0.4+0.2 0.6+0.2
A+B 0.2+0.4 0.4+0.4 0.6+0.4
0.2+0.6 0.4+0.6 0.6+0.6

T A U SR BEWE B0 & 2R B B MU KNO;,
(NH,),80, 3 NH,NO,; A + B fUREEM (Z4H)
(NH,),S0, (KNO,, NH,NO,) &R,

Note: A represents sucrose or maltose; B represents
KNO,, (NH,),S0, or NH,NO,; A + B represents sucrose
( NH, ),50, ( KNO;,

( maltose ) compounded  with

NH,NO,) .

A7 AR S - K AT 30 1) 96 0 i i 3
4 0.05% Tween — 80 TR /K, A 25 CIHIEE;
FeAh, 24 h )5 RO 5 £ b B A A= A
FIH LR, BAAERE 3 K, HA0HEE WL
200 A>3 A Ao

2 EREHMW

2.1 SEREHHEAEANFRES L= fEe
2.1.1 g

WS BT FBUAR T B R BN R SAh AR 4
Bigg, gEREoR (£2): PRk, BT A
FARATA SEA ], CUEERVNG R, FEEE .
PBAFS . EHAFIAR, SRS 23 m A
FEAER 2RO, o 5 Fh (B 5 A7 76 5 W 2 2
S (F=247.87, P<0.01), HH im0 24
ey, HKIEH A, mfieEh (1.24£0.05) x
10° ™', HHMMGERARE ., WAL E RS
EARECRE (K2), 100 g ANEZKAE SR AL
B e E 2R (F=3612.63, P<0.01); H
W, LA AR, HUCh FLRGA, 2RI
BHIAREE D, (389100 £5.00) x107* g ™',
2.1.2 RS LA LR

MEFHRFRE (FK2), KNFEKHEMFA
Ki AR PR RO TR 24 h [ R SR EE ) T 60% LA
b, BRI BRI R R, A gk
BLEEFHRFHEARLEEZS (F=014,
P>0.05); WAELLRRA DA = A AR By s
HEAERES . A58 BEAAVNE BA =1
T hHELRDE (F=134.08, P<0.05),
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R2 FARAEMESERRBENESRE, SHHBKRHALE (¥£SD)
Tab.2  Spore production, spore germination rate of N. rileyi on rice grains of different varieties
i ol P <10/ Grxa0 g ot RTIROR
No. rice varieties spore production grain number spore germination
rate after 24 h
1 LR A Lvjiaogu 0.23 +0.02 f 3891.00 +5.00 h 61.78 £0.51 g
2 LA Lvyegu 0.25+0.02f 4170.00 +£9.00 f 62.00 £0.88 g
3 i 12£ 4% Baijiaolaojing 0.42 £0.04 de 4288.00+9.17 ¢ 65.56 £0.51 ef
4 114 Chougu 0.37+0.05 ¢ 4152.00 £4.36 g 64.78 £0.84 f
5 41454 Hongnuogu 1.84 0. 15 a 4718.00 £25.06 a 83.22+0.69 a
6 H 4545 Baipinuogu 1.18 £0.03 b 4600.00 £2.00 b 77.00 £1.00 b
7 A 54 Yuelianggu 1.24 £0.05 b 4611.67 £5.69 b 74.44 +1.02 ¢
8  EHEA Zinuogu 0.82+0.03 ¢ 4391.67 £5.69d 70.67 +0.88 d
9  /NA Xiaogu 0.47 £0.04 d 3888.33+7.64 h 66.89£1.02 e
10 18 ZHE4 Manchenuogu 0.36 £0.05 e 4516.33 +£10.50 ¢ 65.11 £1.02 f
11 ZHZA Chejiagu 0.35+0.04 ¢ 3890.00 +8.00 h 64.89 £0.69 f
12 212 # Hongjiaolaojing 0.41 +0.03 de 4165.33 +7.64 fg 65.00 +1.00 f

e AE/NGFRERAAERE RS (P<0.05), T,

Note : Data with different small letters in the same lines are of the significant difference (P <0.05) ; the same as below.

LRGN R RORE, TR MRS
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B, HUORH A S EARA
2.2 AR T B SR O
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() TEM B 22 20 e A S LA PR IR Rl 7, 20 #T
PRI AR S, SRR W ak
i (1), BREIN0.40% | 0.60% fi b i) Jo I
W2ESAh, HAh T A B R B AR ) 22 R
(F=297.82, P<0.01), Hrf, %hn0.40% ffy 5%
PG R e, P A S R R X IR R T

50r a
45T b
40 M
- I
q&“% 3.5 c d
o 530t
=3 e
X E 25¢ f
E o0t £
F21sf
1.0
05T
00570 T 040 T 060 | 020 T 040 T 0.60 |
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w/%
B 1 AEREFFHETEREHE~RENZIT
Fig. 1 Spore production of N. rileyi under the different

mass fractions of carbon source nutrients
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M REREEK 0. 60% 177 ZEH J5 555 BERA LE ™ ft 5 53 1)
KR T 29.45% . 34.25% F1 14.38% ,

XFF WAL (B 2), % 0.20% fEbE
55U 0. 40% 2z 205 J5 1 #6071 & R W] JCBH 1B 22
5 (F=3.77, P>0.05), H¥H &5 T2 A%
HRCK, DUE# B 5w dsimHAb R i
iR i AT 1 kR B E LT CK, A Es
0. 40% FERES 0. 60% FEREE] . WS 0. 20% 3 4%
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Fig. 2 Spore germination rate of N. rileyi under the different

mass fractions of carbon source nutrients
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i (K3), BR T ¥ O0.60% ¥ (NH,),S0, Fi
0.20% ) NH,NO, [&], 0.20% ) NH,NO;, 0.60%
) NH,NO, #1 0.40% 1 (NH,),S0, = 3 [H],
0.40% 1) NH,NO,, 0.60% ) NH,NO, ., 0.40% )
(NH,),S0, 5525 %t i CK DU [ A7 AE 1 25 1 22
Seob, oAt He BE R I A7 FE M W E MR 22 5 (F =
294.45, P < 0.01), H A ¥ Jm 0.20% 1Y
(NH, ),S0, J& #% &, i 4 60 M2 w1

WP 1 76.03% 5 i AR R TSN 0. 20% 1Y)
KNO;, ealiskixd BEFEAG T 1. 66 £,

Xk Rk UL (K 4), WM 0.20%
(NH,),S0, 5%/ 0. 40% KNO, J5 1Y i % Al 7
fEwEES (F=27.02, P<0.01), HLIATED
WY & e dr, P TS O R CK O %R
MM 0. 20% KNO, FEs i 0. 60% KNO; J5 (1) 8
RAFBBL T2 X CK, H P 0. 20% KNO,

91.10% ; HAKIZHM 0. 40% i) KNO, , FLabigvkint  J5 i A SRk,
7r
6 + a
b r 100 L .
- g L
0.2 > 20 | L £f 11 ef ¢<d def ef cde
224 g 5
-9 4 - 70 [
X‘ 8 de < cd de e § % 60 I g
5o . ¥2 5ot
25 K i
Logar g 40
g S 30t
l L on 20 L
10
0 | 0
0.20 | 0.40 | 0.60| 0.20 | 0.40]0.60 | 0.20 [ 0.40 | 0.60| | 0.20 | 0.40 [ 0.60 [ 0.20 [ 0.40 [ 0.60 0.20] 0.40] 0-60| |
KNO3 (NHy4)>SO4 NH4NO;3 CK KNO3 (NHy4)2SO4 NH4NO;3 CK

w/%

B3 ARREBSBRENEREFNE~RENHN
Fig. 3 Spore production of N. rileyi under the different
mass fractions of nitrogen source nutrients

g Bk, FELARA AR I 0.20% 1Y
(NH,),S0, %3k [C B K B Nr120815 f 7= 4 & il
W R
2.3 BRI IR P A Y AR RN
2.3.1 Ry EAERON

MFE 3 AT MAE RN KNO, B, R[]

w/%

B4 AEREBSBRIEIFKEFEHELEHZN
Fig.4 Spore germination rate of N. rileyi under the different
mass fractions of nitrogen source nutrients

SIHCKNO; 5 2 e 5 C B 8] 79 7 £ 1 3 77 7 2
S (P<0.05), Mo, 3 KNO, iR ECN
0. 60% B, BN 0. 60% (172 2F W ol W B 7™ 4t
ZRARE; 2 KNO; 8O 0.40% , 224
PR B0 0. 60% I 7= f 4R fie i 5 1024 KNO,
S22 ZER N R0 R0 0. 40 % I 7= At fe iR

®3 ARERESFBRESWRLEILYERFNESAENFNE (¥ +3SD)

Tab.3  Spore production of N. rileyt under the different mass fractions of carbon source and nitrogen source nutrients x10° g
F445 nutrients REBE sucrose 258 maltose
0.20% 0.40% 0. 60% 0.20% 0.40% 0. 60%

0.20% 4.25+0.14Ba 4.04+0.09Ca 1.32+0.10Eb 1.92+0.05Dc 5.30+0.11 Aa 1.19 +£0.06 Ec
KNO, 0.40% 2.37+0.21 Cc 2.45+0.16 Cb 1.31 +£0.11 Db 5.69 +£0.12Ba 1.09 £0.07 Dc 6.83 +0. 10 Aa
0.60% 3.02+0.84Cb 1.89+0.18 Dc 5.19+0.07 Aa 2.91 +0.06 Cb 4.23 +0.06 Bb 5.34 £0.07 Ab
0.20% 5.52+0.43Ca 2.79+0.05Da 2.40+0.11Ea 7.09 £0.05 Aa 6.18 £0.31 Ba 2.90 +0. 08 Db

(NH,),S0, 0.40% 2.99+0.12Cb 2.79+0.07 Da 2.14+0.03Eb 5.93 +0.08 Ab 5.65 +0.19 Bb 5.81 +0.06 ABa
0.60% 5.17+0.05Ba 2.86+0.05Ca 1.39+0.06 Ec 5.58 +0.14 Ac 2.82+0.14 Cc 2.48 +0.02 D¢
0.20% 5.26£0.03Bb 5.49+0.14Bb 5.87 +0.10 Aa 5.91 £0.05 Aa 3.94+£0.03Cb 3.65+0.38 Cb
NH,NO, 0.40% 6.39£0.14 Aa 5.64+0.19Bab3.70 £0.05Db 1.74 +0.05 Ec 5.75+0.04 Ba 3.98 +0.04 Cb
0.60%  3.90+0.05Cc 5.90+0.06 Aa 2.55+0.18 Ec 1.88 +0.07 Fb 2.89 +0.08 Dc  5.54 +0.15 Ba

e W—AT PR FRAURAER B E 2R (P <0.01); =3 AR/NG FRACGRAAER BE2ER (P <

0.01), T,

Note: Data different capital letters in the same line and different small letters in the same column are of the significant differ-

ence (P <0.01); the same as below.
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H31 &

MRWBE N (NH,),S0, B, Br T 0.40% Ky JE
WESFTA  (NH,),S0, 5T 43 0 IC L (8] AS £ 7E
FEZESFAN (F=1.37, P>0.05), HAdE L E]
Pifffe i EE 5. o, 4 (NH,),S0, i
BN 0.20% I, RN 0. 20% (2 2E 88 S 7 4
Wi, 4 (NH,),S0, BT 7050k 0. 60% I,
I 0. 60% MR = i e il (%3) .

AR NH,NO, BF, £/ FE L ] 3 47 78
BEMEER (P<0.05), Hr, X NH,NO, iy
JiE 5 0.40% , JFERE T R 4350 0. 20%

I f6 5 f s, T 24 NH,NO, 1Y 5t & 40 50k
0.40% , ZZFWEFaEE 5140 0. 20% B 1Y 7 4l 5
AL (£3).
2.3.2 BT A EARRON

W4 m R YRS KNO, B, DL 0.60%
AZEHEE 0.40% KNO, YR & J5 W E R ¥ im,
ERTEEAMNE CK Wi k% (F=216.07, P<
0.01); i 0. 60% % ZEkE 5 0. 20% KNO, 1R &5 )
R R, BE TS AR CK iR R
(F=1011.50, P<0.01),

®4 FAEARESHARBEESHREFERILZGHTREREFNEHL RN

Tab.4 Spore germination rate of N. rileyi under the different mass fractions of carbon and nitrogen source nutrients %

J45 nutrients HEME sucrose 2 258 maltose

0.20% 0.40% 0. 60% 0.20% 0.40% 0. 60%

0.20%  83.67 +0.76 ABa 82.83 £0.76 Ba  64.67 £0.76 Db~ 68.00 = 1. 80 Cc 85.00£1.00 Aa  59.83 +0.76 Ec
KNO,4 0.40%  73.67 £1.76 Be 73.17+2.57Bb  66.50 £1.80Cb  86.67 +0.76 Aa  62.33 +0.76 Dc  88.83 +0.76 Aa
0.60% 79.50£1.50Cb  70.33 +0.76 Eb  85.33 +0.76 Aa  73.67 £0.29 Db  82.33 £1.04 Bb  86.83 +0.29 Ab
0.20%  86.67 £0.76 Ba  74.67 £0.76 Cb ~ 74.50 £1.00 Ca  88.67 £0.58 Aa  87.17 £1.04 ABa 73.00 +1.32 Cb
(NH,;),S0, 0.40%  76.00 £0. 50 Cc 77.33 £1.53 Cab  71.17 £0.76 Db~ 88.00 +1.00 Aa  85.67 £0.76 Ba  86.17 +1.04 Ba
0.60%  84.50 +1.00 Ab 79.67 +£3.33 Ba 62.33 £1.26 Dc 86.33 £0.29 Ab 72.83 £1.26 Cb  71.67 £0.76 Cb
0.20%  86.33 £0.76 Aa 86.00 +£0. 50 Aa 86.50 £1.00 Aa 86.67 £0.76 Aa 83.67+1.04Ba 80.50+1.32Cb
NH,NO;  0.40%  87.67 £1.53 Aa 83.50 1. 00 Bb 80.83 £0.29 Cb 66. 67 =1.04 De 84.83 £0.76 Ba  83.33 +0.76 Ba
0.60%  82.67 £0.76 bB 85.83 +1.04 Aa 76.67 £1.53 Ce 68.50 0. 50 Eb 73.67 £0.76 Db 84.33 £0.29 Aa

HRIEH (NH,),80, B, L) 0.20% 7 27k
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