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BE. W R T RIE SRR T 55 AR KNO, . Na,HPO, | FeCl, I N, SiO; X3 “ 4% 5 57 W
R G IFBBIDEE (Navicula tenera) /LR MW, BiSL TEABRGIERBDIERERWRERFRAST. 4
BB, ARBEAEEE KB ERRASRAE TAK, BRIk tE & B AL 8 A KRt
B e 4 300 mg - L~ KNO, | 60 mg + L™' Na,HPO, - 12H,0 . 24 mg - L™' FeCl; il 700 mg - L~' Na,SiO, + 9H,0
i F/2 gt SE AT AT A K R AR SR 25 & 600 mg - L™' KNO, | 60 mg + L™' Na,HPO, « 12H,0,, 12
mg - L™! FeCL #1700 mg - ™' Na,Si0, - 9H,0 # F/2 #i375:.
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Abstract: The optimal combinations of different concentrations of KNO,, Na,HPO, , FeCl, and Na,Si0,
in culture media for spaceflight and nonspaceflight Navicula tenera were studied by single factor
experiment and orthogonal experiment [ L (4°)). The results indicated that the combinations and
concentrations of nutrients in culture medium for N. tenera growth were changed after spaceflight. The
best medium for growth of spaceflight N. tenera was F/2 containing 300 mg - L™' KNO,, 60 mg - L™’
Na,HPO, + 12H,0, 24 mg - L™' FeCl, and 700 mg + L™' Na,Si0; - 9H,0, while the best medium for
nonspaceflight N. tenera was F/2 containing 600 mg - L' KNO,, 60 mg * L' Na,HPO, « 12H,0, 12
mg + L' FeCl, and 700 mg - L.™' Na,SiO, - 9H,0.
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1.2.1 #2R/F28% DLF/2 RS NEMERE,
JE# KNO, ¥Ry 0, 75, 150, 300, 600 £ 1 200
mg - L', Na,HPO, « 12H,0 ¥ & ¥ 0.15.30.60,
120 1240 mg - L™ FeCL Y4 0.6 12,24 48 Fi
96 mg - L', Na,Si0, - 9H,0 ¥k i & 400 500 .600 .
700 800 #1900 mg « L™, B4 ¥ 3 P47, A
TNy 155, R4 A O DA HERR 5 38 Fh 5% 35 00
B
1.2.2 EX 2% EXRWMBEITSEICE 4]
BRI, L (47) 22, 7E 8N 7 L5605 & 59 el
WREELAE B E KNO, #RBE (A) 24 75,150,300 F01
600 mg + L™', Na, HPO, - 12H,0 ¥ J&¥ (B) 3 15,
30, 60 Fi120 mg - L', FeCL¥RBE(C)H 6. 12, 24
A48 mg + L™',Na,Si0, - 9H,0 ¥ (D) K 500,
600 700 #1800, M 3 4T,
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Fig. 1 Effect of different concentrations of KNO, in culture media
on growth rate of Navicula tenera
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Fig. 2 Effect of different concentrations of Na, HPO, - 12H, 0 in

culture media on growth rate of Navicula tenera
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Fig. 3 Effect of different concentrations of FeCl; in culture media
on growth rate of Navicula tenera
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mg « LB, SHAHE R A KB EERA BE, A
SRR A % B8, X T AR R AT 8, B or o
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Fig. 4 FEffect of different concentrations of Na, Si0; < 9H, O in
culture media on growth rate of Navicula tenera
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mg - L™! FeCl,fl 600 mg + L' Na,SiO; « 9H,0; X
FAERERMAEE M AR EEEHERERER
AW F 4 & K600 mg - L' KNO3\60 mg - L
Na,HPO,-12H, 0 .24 mg -L~"' FeCl, 1 800 mg -L'
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HE K :300mg - L' KNO, ,60mg - L'
Na, HPO, - 12H,0 ,24mg - L' FeCl, 1700
meg - L' Na,Si0, - 9H,0, M1 & 1 LA UFH .4 4
PR MRS RSP B2 R B LXRUF 2 A B.D.C,
B PIEE R AR BRI, TERRHE R B
KNO 7, BB B R KB IT KT, 15 BHEE 8
AR R DREETFRBHAARH:600 mg - L7
KNO, ,60 mg » L™ Na,HPO, + 12H,0,12 mg - L'
FeCl, 1 700 mg - L' Na,Si0, - 9H,0,
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Table 1 Design and result of orthogonal experiment on effect of
nutrie:m)ts on growth of spaceflight and nonspaceflight Navicula
tenera

AL Lo
e Factor and level rate
No.
A B C D E us 3
1 75 15 6 500 1 0.038 0.029
2 75 30 12 600 2 0.028 0.093
3 75 60 24 700 3 0.035 0.122
4 75 120 48 800 4 0.031 0.062
5 150 15 12 700 4 0.111 0.098
6 150 30 6 800 3 0.106  0.090
7 150 60 48 500 2 0.088 0.062
8 150 120 24 600 1 0.108 0.082
9 300 15 24 800 2 0.106 0.175
10 300 30 48 700 1 0.118 0.148
11 300 60 6 600 4 0.099 0.126
12 300 120 12 500 3 0.092 0.110
13 600 15 48 600 3 0.090 0.114
14 600 30 24 500 4 0.095 0.099
15 600 60 12 800 1 0.168 0.148
16 600 120 6 700 2 0.106 0.136

kusl  0.033 0.086 0.086 0.078
kus2 0.103 0.087 0.100 0.081
kus3 0.104 0.098 0.086 0.091
kusd  0.115 0.060 0.082 0.103
Rus 0.082 0.038 0.018 0.025
ksl 0.082 0.104 0.100 0.080
k2 0.083 0.108 0.104 0.104
k3 0.140  0.115 0.120 0.126
K4 0.124  0.083 0.097 0.119
Rs 0.058 0.032 0.023 0.046

DA: KNO,#efr(mg » L™')  Concentration of KNO; (mg - L™');
B: Na, HPO, : 12H,0 #& f& (mg + L™') Concentration of
Na,HPO, - 12H,0 (mg - L™'); C. FeCl; ¥k Bf (mg - L")
Concentration of FeCl; (mg - L™'); D: Na,SiO; - 9H, 0 ¥k
(mg +» L") Concentration of Na,Si0, + 9H,0 (mg - L°1); E; i#
#5%)| Error column; us: JE#E 33 % Nonspaceflight Navicula
tenera; s: $EEFHE B Spaceflight Navicula tenera.
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Fig. 5 Growth curves of spaceflight Navicula tenera in optimal
medium and F/2 medium
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Fig. 6 Growth curves of nonspaceflight Navicula tenera in optimal
medium and F/2 medium
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F/245 3R BB 07, 15 3R % B AR o 1 2 o oo e
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FRMAA RS R SRR RS AT
i, N BREEREE MIEKRER, B
EFLmsEREZH, SRR BEERNRE
b8 TR 414 & 300 mg - L' KNO, 30
mg + L™' Na,HPO, - 12H,0.12 mg - L' FeCl, 1600
mg + L' Na,Si0; - 9H,0; B AIEHBSERAEKE
B AR E FIREA AN 600 mg - L' KNO, |
60 mg - L' Na,HPO, - 12H,0.24 mg + L™ FeCl, 0
800 mg - L™ Na,Si0, - 9H,0, il id IER LK
HIE SR AR N REE SRR A A0 300
mg - L™V KNO,, 60 mg - L™' Na,HPO, - 12H,0, 24
mg - L' FeCl, 1 700 mg - L' Na,SiO; « 9H,0; i&
SEBBAREEKWBEEFRLASF H600
mg - L™' KNO, 60 mg - L™" Na, HPO, - 12H,0,12
mg - L™' FeCl, #1700 mg - L' Na,Si0; - 9H,0, H
T, IEZR SRS & R R BBk F 5 HRE
TSR BB AR EARR R E R . BT IERSK
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