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11 MRPhSIESF S50 A A0SRl B AU EE 3R 0 R B R4 JE 3 (Anabaena azotica HB
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Tab.1 The growth rate and generation time of six strains of the nitrogen—fixing blue—green algae
i ja] HB 686 HB 1042 HB 1017 HB 1058 HB'TT HB 38
(h) ) (h) (w) (h) (v) (h) (w) (h) (w) (h) (u) (h)
24 00175 396 00641 108 0.0093 745 0.0382 18.1 0.0238 21.1 0.0545 127
48 0.0335 207 0.0475 146 00176 394 00255 272 0.0767 260 0.0458 15.1
72 0.0220 315 0.0332 209 00160 433 0.0255 272 0.0285 243 0.0286 24.2
96 0.0175 39.6  0.0227 305 0.0141 49.2 0.0191 363 | 0.0164 423 0.0248 279
120 0.0139 49.7 0.0085 81.5 0.0137 50.6 0.0181 38.29 0.0187 376 0.0212 32.7

WE AN ERSFEZ A QX MUE S AakEHB T RERBYE, HKEEA
fa 2 % (HB 686) . Bk #d fa I 3 (HB 1017) f1 & 75 #a 2 3% (HB 1058) ; £ IE 3 sp.
(HB 1042) 1% % & 4% (HB 38) M F xR (3% 2).

£ 2 RN ERFFHIRE

" Tab.2 Effects of different extracts of algae on seed of Maize

i = RHEH = B =B R T BTE RIEH
Treament Germina- The three- Height Area of roots Quality
tion reat leaved stage blades weight

(%) (%) (cm) (cm)? (mg) ¥ x)
CK 86.7 734 109 10.0 31.6 2953
HB TT 97.8 87.2 1 1.0 33.2 330.7
HB 686 97.2 81.7 11.0 20.9 33.1 325.5
HB 1017 95.0 83.3 11.0 10.8 324 322.4
HB 1058 94.4 82.1 11.2 10.8 333 329.0
HB 1042 90.0 73.9 10.9 9.7 31.2 - 3007
HB 38 91.1 75.1 10.0 9.6 . 30.9 296.7

23 {LFEF S :
231 EERARSSE AHEEERRBOK b LM TSR0 E R A ER
(HB 686) 9 % Fh E LMK & BAS R, XK R4 EE (HB 1017). /N A5 %
(HB TT) i 254 8 3 (HB 1058), a2 3 sp. (HB 1042) A& & &% (HB 38) &
HRE S BRI (E ).
BERARLEREE R PR ETEEER. 3 TUFHXHHRELR A
7ERE 40 2 3K (HB 686) rh 5, Sk BE3E (HB 1017) /M (HB TT) B4R
% (HB 1058) k>, ¥ sp. (HB 1042) FI¥H 4% (HB 38)BfE. XTFHERIK
REEHEATRIEVARER MEREFNEREAEIRAEK AR FRAR
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23 AMBEERERAEERS RS (2 mg / g, FH)

Tab.3 Comparison of amino acid comopsition in six strains of nitrogen—fixing blue—green algae.

" E R HB686 HB1017 HB1058 HB TT HB1042 HB38

Amino acid X
E & M(Asp) 22.55 12.50 7.97 12.48 413 4.45
HE® (Thr) 12.87 5.28 6.11 6.60 2.89 2.91
HHM  (Ser) 8.46 4.21 4.85 4.93 1.69 227
#E® Gn) 2509 14.97 11.86 15.28 5.51 5.27
HEm (Gly) 10.29 5.51 4.69 6.12 2.90 2.30
HE® (Al) 11.53 8.96 5.10 7.43 2.73 2.99
BEE (Cys) 180 1.73 1.62 1.81 1.62 1.63
#Em (Va) - 13.49 7.38 6.66 829 3.93 4.42
EHM (Met) T 082 0.68 1.54 0.80 1.73 1.37
FRAEAMle) 9.83 491 4.17 5.56 2.34 . 220
EuER (Lew 9.83 6.80 5.20 7.01 3.01 2.81
EER (Try) 5.42 4.03 3.46 4.06 1.69 1.40
P A M (Phe) 5.18 3.80 3.26 4.46 2.31 3.23
HmE®m (Lys) 9.04 6.26 3.83 479 2.06 1.72
HEm  (His) L85 0.69 1.20 1.07 N 0.48
wER (Arg 925 9.40 3.33 408 1.63 2.01
MES (Po) .. 81 3.90 N 5.81 N N
LX ] (Trp) ) nd nd nd nd nd nd
2 iﬂ(zotal) 167.55 100.91 74.85 100.58 39.81 41.96

N:&ZEMH. nd:ExMN.

ERERERE DX =MEERE MR E HB 686 #5B& B, HB TT.HB 1017,
HB 1058 )k HB 1042 #1 HB 38 8. WARSAXHNEKRHTHRERMYE.
232 BAKUEYARSERE BKUSYRARASPSBBRREH—KLEY, TU
25 ZRIMRFL SEYERKFLARD. HE, BRKLGURETREEAYEK. B
SHMEER. RIPRATHEAAHFRERBFRKELEYH TR, Ry HB TT.
HB 686.HB 1017 #1 HB 1058 k477 @447 (K 5), WK 5 & H RA JLAHEE H I
FEETILA, MEMASZFHRAMAS. ETRHRNEYESARKERRER KPR
24ER, & — B
| 24 FAESERRRAFRALANEROLE
Tab.4 Comparison of carbonhydrate in different nitrogen—fixing blue—green algae.
i & strains HB686 HB1042 HB1017 HB1058 HB TT HB38

Bk A (%)
(Carbonhydrate) 14.08 4.86 23.53 12.95 39.15 3.97
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233 HAEBLHSENHE ARFTAMALEE B, BEHEYRNEK. KWFHRX
AMERERRBORPELER B, WERHFIT T4 FRRA/MREHEHB TT). 5
fufa R (HB 1017). E & AEE(HB 686) 1A E% (HB 1058 MEEEEMET
fIEH sp. (HB 102) ¥ FS% % (HB 38) (B 1). X i8] HB TT,. HB 1017,
HB 686 f1 HB 1058 B4{2 & 4E i X F HB 1042 1 HB 38, Fl#E44 & B, Wl EE R
H5ERMFHRZREMFTEN.

£S5 FTEREREKRREAPIKESHAER"
Tab.5 Composition of carbonhydrates in extracts of different nitrogen—fixing blue—green algae

RF % 100 HB 686 HB 1017 HB 1058 HB TT BAULEYD

. carbonhydrates

2.46
4.32 + ExE.RTHE, BBR=H
5.52 + B8

6.17 O

6.79 - O

7.40 + E.E—

8.64 ' o+ AR, N
9.31 O

10.42 + H® 0 W
13.49 +

13.58 + :
410 . FFRER, AN

15.52 O

15.95 O

17.28 + L R AR, FhfAR
19.01 ‘ O

19.13 O

20.98 O

21.73 + GRS

26.54 +

26.70 + AR

29.62 7 O :

31.05 O

33.95 . + [k & E

34.16 : +

35.58 + ABER LA

38.27 O

39.13 +

39.26 + LR ih ]
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Bxs

RF x 100 HB 686 HB 1017 HB 1058 HB TT - BAKUEED

carbonhydrates

41.97 O
4691 +

41.53 +
47.82 +
47.85

52.14 O

52.46 O

53.41 O

54.37 +

55.21 : + ZREME, IR
56.79 _ +
" 59.00 + AR, MR, Z R
61.72 . O

63.79 + M. BZK

66.25

69.13 +.

69.56 o+, i o®

70.55

BZ®. REw

<+

71.60 O

73.91 O

74.69 : - ©)
75.46 O

75.92 O ’

81.98 @) '

82.82 ' O

83.95 0
84.56 O

86.50 e

88.95 e

91.30 O

91.41 O

92.59 O
93.20 @)

95.67 'e)

» O:hkm Y.
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Fig.1 Comparison of vitamin B,; in extracts of six strains of nitrogen—fixing blue—green algae.
3 Wit

BB A SRR Sy — R W BB SR B R AR = R B BARE BT R E FRESE. AR
BUOBAL A P F o] LR HEF T 4 RE R, HR, RREMEZ AXEDR KN ER
ER WA HGE AR AT bR AT L2 R R, AR B B R R BB Kb T
B9 %R SRR, R BRSO BURI = MR AR 00 T 4 SRR R A PR L AN B B
(HB TT) {2 KRBT, K2 E A4 2% (HB 686). skl 23 (HB 1017) fi s
2% (HB 1058), 2% sp. (HB 1042) % 7 5450 (HB 38) 8. XML R AT
AF R YR (EER. Bk LAY S5 K B, SIS RESEHYAN.

5 rh BT A O AR K A RS IRE » 38 SRR B2 A0 K PR ML SR B LB R HE R B
HRIFP, BARBBHEY REREANY R EEL LR BEX By Hilk, A
HAKBRBEHATHR. HOEER. BEE B, AIBRAKLESYHET TS,
Venkatarama 1 Neelakantan,s. &R EHE A B RERBPEEB N KB4 E
BOEKEERMRER. MERMERNEMREER". EEIRHKAREZ KRB
EMR BMEBAXFERMY L SEL, HB 686, HB TT.HB 1017 f1 HB 1058 & &,
HB 1042 fl HB 38 X SMEEMRHN & BIURK. JABINHRERE—BH. K
Fis, A% B, RSHHYWEERKETF. RIOONERERRRBEPREE B, &
B HB TT.HB 1017, HB 686, HB 1058 B4 EEF HB 1042 #1 HB 38, H %
EFAMFHRKIEAEEMMEMAENERRTERMAE. RS Venkatarama )
Neelakantan fii Wi (AR BB EABH FRERERETAN. BALEYWRHAR
A4 aRRAN— YR, 8RBT Y T ISR S 5 R AR R, AT B
EAFHR KRS EEBALSYE LSRN T RS H HB TT.HB 1017,
HB 686 #1 HB 1058 BQQEE:F HB 1042 #1 HB 38. %} HB TT.HB 1017, HB 686

1 HB 1058 fRBORSATE M TE KAl SRR — S RENTEY. WFEAFE
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“RAY, SERAYFETEER KRS LR RO RSUR. RERM XK
Y RGN, BEACRNEI A TERE, AR H AP RTSEE - LAFREK
EHER LY, IALEE. AR CF. BOKLE YA LRKIE Y, M3 TLLBIUEN, KB P12
K BRI HBOK L S YRS R OHANER, BBk LY BTRR
AR BAT F R X BRI SR EBEREREYERKEES, B Rt —
BHR. '

BEFE/SFh B RS A0 RO RO B ERF T B R E R A LAE W, Bridfd
AMEREENEREERESRBORPRRY BN SBIABARNEKER. HE, BR
B REKYENSBUSH THEANBRABRANER. 2FRGRTIERERREK
YIRS B S SR BURTE R Wk b #9742 LR IR AR
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GROWTH PROMOTING EFFECT OF EXTRACTS FROM
SIX STRAINS OF NITROGEN-FIXING BLUE-GREEN ALGAE ON
MAIZE WITH AN ANALYSIS ON THE COMPOSITION OF EX-
TRACTS .

Liu Yu
(Institute of Environmental Science, Zhongshan Universit}l), Guangzhou 510275)
Shen Yinwu and Li Shanghao
(Institute of Hydrobiology, The Chinese Academy of Science, Wuhan 430072)

Abstract

Extracts obtained from 6 strains of nitrogen—fixing blue—green algae were used to exam-
ine their effects on maize seed and their amino acids, carbohydrates and vitamin B,, contents
were analysed. All the extracts have positive effect on the germination and seedling growth of
maize. Extracts from Anabaena azotica HB 686, A. sphaerica HB 1017; A. variabilis
HB 1058 and Tolypothrix tenuis HB TT showed better growth—promoting effect than from
Anabaena sp. HB 1042 and Aulosira fertilissima HB 38. Correspondingly, contents of
amino acids, carbohydrates and vitamin B,, in extracts from the former 4 species are
ralatively higher than from the later 2 species.

Key words Nitrogen—fixing blue—green algae, Growth—Promoting substances, Germina-
tion of maize



