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ERZTEER BESRZFARKE 1% BRERERKUARHE/NE, R T,
HiaH FRFEERL 18% DL LR TR FHEK, BEHERRE 9—17.8%0
EHBAEARERRYEARE, S EPE R RER R, MRARTROXRERNRE, RN
AR BE, MY BER, RBRBEIM FEAR SR, NEWT5—10%. BEREERE
KYRAER(250 BN AL,EASETEE

EREERGE B A AR A AHEE R RS RBOK LAY, XEEESBRE
FEBEIEARSEEAREA ENEARESTRR PE LEEEZEM, R EEXY
KEFIEFRC KB RIFIOM&TEREY. HE Gupta BiRHEEERKYWE (Growth-
Promoting Substances), Ji¥ /¥ (Phormidium foveolarum) KRBV BRI E KHE,
EXRUNERGREMFREERFEN~ B ZESHFEARSEOER" R
MARREERRYILELNERTNHEREOPENERRAL, B8 T HHE S
RV, 1982—1984 FF, RATEB R ERT T HERR, E=FHRRTPERTZILHOAR
(1982 4F) R IR L W (1983 £)RK B ER (1984 EONKEER, BHETRENHREK
B, BRKREKYRLERNZBRET RFAOHE R

B OB 0 5 Ek

W 1% BEEEERKYRUT SRR &, ERESERAKERERIR
LB, LB B ER. BRERKE 1:20 WLLAE S IMASHAES
90°C{R¥F 5 min, RHGM 4 FARE, M EEBIENZBMREHo JETIM T 1:1

* TR, T 1985 FENRARRET.

oK EEPRRFANRERET 1983 £2ME0 TEBERBNAXBEL R, BRTRLARHIHE
HRB LA T AT GhBY 1EE —FH M

1) 19761978 £ HREHER L/ P ENRRBABUEEFR).
1988 £ 12 7 6 HILE,
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FLLBIENE 24 h, BF/EEH, BRBMEARNSEH 25 keo

SERFT R ERBOEREY 25—300C, EREEMHTH. HERAINSHER.
KX =B KERS ARBH S E, WE/NEEERR, UE/hZERRsk R
BTG 09T, FITTESAT (CARLO ERBA) flE& A&,

& ZS

(=) REBFHN/DERF EROEFE KR

T REARMEAREERNA, Bkt AR FRWEIHEREFR, KR FELI
MRS 18% LI EGE D HRARFENHT,HEREBROREHETSE, EALER
LBRERNHTHORRKENRES TR, 88, SENEOTHERE, BRKE RN
23.7—39.3% , ZFR LT BN 13.7—19.4% (3K 2), XIHABRR A RIAF T RHFRE
RBEERGER, MATHEEARIBEFBIN/NEZN2E., STHNTERIEEEH
B, MTOBRNR TR BOX/NERBUK D RFEEEEEZNER.

£l KARHHHIREHEH

Tab. 1 Effect of algal solution treatment on the germination of the seeds

~ - ~ ~ R
EHO BRO HEO | RRAN® | 5¥® | A%¥O | R¥E®
(%) 1) (R ) (%) FEAN®
P=Y O] 117 113 4 96.6 18 .4
1982 441
i FR® 156 122 34 78.2
Eﬁl 174 131 43 75.3 19.0
1983 593
pagicd 192 108 84 56.3
p=¥ 51 300 255 45 85.0 18.7
1984 593
XEHE 300 199 101 66.3
25 182 172 10 94.5 26.4
1984 751
b 188 128 60 68.1

D Year; @Variety; @Treatment; @Total number; ®Germinated grains; @Un-germinated grains;
@Germination rate {(%); ®%increase in germination rate over control; @Presoaked seeds; @
Control. '

(2 FRBREM/DZHBEHNERDHEWR

LERBMLEON S RN RES 9-17.8% (% 3), FN, BEEMOENEE
ZTHEBHOTHR, ERERBMOHEEBEHEEFGR Do MEEFRE—EH
BARAR, ZH 7R /NE PR,

FNEHEGE, BT REEA =M HR=H-HEORE, B EEE M/ NZR S BEME
o BBMERMAS A 13 BIREME D, BRBHGEN=MHERNY 90.2%, ME%
62.9% , B ILE] I, B BB /NEFEA = BN RN HARR R, NE&AH
751 =Mk EEH SRR THEERS, RAMERNERBRIMECE SN R
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Tab. 2 Effect of algal solution treament on the growth of the primary root and plumules.

iy o RED(%) FRO5) HA REMO%) | e
@ LEE 0.5 @
()| ® >lcm icm <0.5¢cm| >3cm | 2—3cm]| 1—2cm| <lcm [fR¥@® *E@)ﬁ ﬁ‘:@& (%)

BH®| 49.5 36.0 12.5 3.6 | 23.7 | 13.7 2
1982 {751

SHHR®] 25.3 29.5 38.1 7.1

B 94.0 2.6 1.7 3.4 [39.3]19.4 1.7
1982 |441 .

R 70.5 7.7 13.5 8.3

B 22.9 | 53.4 | 10.7 7.6 5.4
1983 {593

pog| 15.9 | 40.3 | 21.0 | 15.5 6.3

Bk s1.1 | 38.3 5.6 4.0
1984 1751

o 35.4 41.8 11.4 11.4

@Year; @Variety; @Treatment; @%length of roots; ®%length of plumules; @%increase over
control; H%un-germinaed seeds; @®Presoaked seeds; @Control; @Number of roots.

%3 XARHHNEHBEHER

Tab. 3 Effect of algal solution treatment on the seedling of the wheat

LHED R TI0) B | BHEAHO HELLLHGOEHHERE| HHEEO |[HXRDEY
s (B/B—%) Ch) (B/ A () (%) n®(%)
4@ 155.5 83.6 17.8
751 6/4—82 186 7/5
%t D 122.3 65.8
&ft 84 84.0 10.0
593 11/4—83 100 10/5
g ] 74 74.0
S5 85" 85.0 9.0
751 18/4—84 100 16/5
Fogil 76 76.0

@®Treatment; @Variety; @Seedling date (date/month-year); @Total number; ®Date of seedling
termination (date/month); @Average no. of seedlings; @Seedling rate (%); @%increase in se-
edling rate over control; @Presoaked seeds; @Control.

AR, AH R R RREEMA R R YHE R 5)0

() FABRHAABRFHDRIEZHOER

INEAERBEZH T, ARR B RBX/NRHETHERE, MK 6 NEDEIREE
d, H B U B HBE N ER . BHRZ T REE. MAhZET 441, 593 R 751
SEBRATEN, BRHMELENSERSBIL X R M 23.78%, 146.08% F
24.39% 5 BRI BERA B EL XS RN 35.96% ,105.88% F117.07 %, 535, B
INEHTHRNERERBEHEAERE (BT, NANERENEFEREALE
K BE T WHREM.
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Tab. 4 Effect of algal solution treatment on the evenness of the seedlings

=816 HEHO HEO(%)
LE®
B/ A) (8) >2cm 1—1.9cm <lcm
are 65 10.7 53.6 13.0
2/5
Xt ® 51 8.1 37.8 20.2
p=F o 73 23.8 50.0 13.1
3/5
x4 R 58 21.6 35.1 21.6
S ' 74 39.3 38.1 10.7
4/5
P 60 25.6 39.2 16.2
B 78 71.4 17.9 3.6
5/5
%} 64 51.4 24.3 10.8

@®Date (date/month); @Treatment; @No. of seedlings; @Height distribution of seedlings; @®Pr-
esoaked seeds; @Control.

* UBR RN 84%, WM 74% #THHEE B MBI ES B,

Tub gt ¥
% accuBulative number of three-leaved stage

10 N 12 13
At (e / B— &)
Time (date/month-vear)
B BB RS R
Fig. 1 Effect of algal solution treatment on the wheat at the three-leaved stage

~———&# Presoaked seeds ----%ffg Control

75—84 8 9

(W) HBELEXM/DEAE.FRULFEHE
REMRTRVEENR, XS ENEEABEENE R, SR SBHEAREE, 2
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Tab. 5 Effect of algal solution treatment on the quality of seedling
at the three-leaved stage, :

BRE 5w @ L b RESEMO(%) HhRE
LBO | B We(s/ ot ]
B-w)| (B | KO | BMO MAHOHHEO #ED | TED aRe* | (%)
=2 ity 12.8 81.5 10.7 16.2 29.0 14.5
751 l12/5-82 | 100
HE®
B 32,1 6.3 | 26.1 6.1 10%% 1 24.1 10.7 | 5.52
751  |10/5-84 | 50
% 5.55

* HER=MHKXHE+1.2,

¥ T 125 MEL R

®@Treatment; @Variety; @Sampling date (date/month-year); @Total number; @®Average% incre-
ase over control; (@Length of roots; (MHNumber of roots; @Number of blades; Width of

blades; @Fresh weight; @Dry weight; @Area of blades; @%nitrogen in blades; @Presoaked
seeds; @Control.

%6 WALEI/NESMERHHTE

Tab. 6 Effect of algal solution treatment on the tillering of the wheat

EHD
) 2HE® i) EXBEO) [ BEHE HEI®
EBRHHBRED 498 904 1:1.82
1982 441 g2H® 547 993 1:1.82
HEO® 470 798 1:1.69
BRHRE 303 554 1:1.83
1983 593 B2 287 497 1:1.73
oyt 233 335 1:1.44
EHHmE 19 70 1:3.68
1984 751 BFh 20 67 1:3.35
pagict 19 60 1:3.16

@ Year; @Variety; @Treatment; @No. of basic seedlings; @ Total no. of stems; @Tillering; @
Presoaking and spraying; ®Presoaking; @Control.

87 REREXMPIERBMAEHER

Tab. 7 Effect of algal solution treatment on the seedling at the jointing

n ® HED  (THEREN® FHRERD (2) HHEHERD | HASRO
® (cm) € BE® FE® (em) (%)
QBRIME 50.6 16.2 54.0 10.2 45.94 3.25
®EW 48.9 15.4 38.5 8.0 30.45 2.90
@R 45.5 13.9 37.5 7.4 27.85 2.78

@Treatment; @Height; ®Number of roots; @Weight(g); @®Fresh weighty ®Dry weight; @Area
of bludes; ®%nitrogen in blades; @Presoaking and spraying; @Presoaking; @Control.
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%8 RELBYHAELMHER

Tab. 8 Effect of algal solution treatment on the spike

EEXHO® <8 £ O] NERO | AREERO TEREEE
FHO LR Mm@
() “™ o™ (%) (%)
BMERE® 75 85 10 113.33 11.77
1983 Bih@® 593 71 78 7 109.86 8.97
T R@ 71 72 1 101.40 1.39
TSR pedi -4 20 35 15 175.00 42.86
1984 P=g 751 20 31 11 155.00 35.50
st 20 26 6 130.00 23.1¢

DYear; @Treatment; @Variety; @No. of basic seedlings; ®Total no. of spikes; ®No. of tilleri-
ng spikes; @%total spike formation rate; @%tillering spikes; @Presoaking and spraying; @
Presoaking; @Control.

%9 NEgazx ELFER. FEUERHENR

Tab. 9 Effect of algal solution treatment on the economic parameters
and the production and the quality of the wheat

N Flo | KEO® | BRO NENOFHERTHNEG mEO | #7™0 | #F% |BEOEG
ﬁﬂﬁlX &bﬂ@ mulﬁéﬁl
® ® om | oem | (D) | BO® | (&) ((F/ED| (%) N@%)| (%)
BRIEEO 4.9 | 7.8 12.5 | 23.6 | 24.8 | 266.8| 7.8 | 3.78 |21.55
o | BR® gl a7 |rs |z | 200 | 2406 | 259.6| 4.9 | 3.59 | 20.46
[ %]
st R® 40.5 | 7.4 11.7 | 20.2 | 24.4 | 247.5 3.22 | 18,34
X .
BRIHE 73.4 | 8.7 12.5 | 31.7 | 36.9 | 586.0| 9.3 | 3.50 |19.95
@ @ (g5t 732 | 9.0 12.8 | 33.0 | 37.0 | 567.6| 5.8 | 3.42 |19.49
>
1 72.8 | 8.4 12.0 | 3.3 | 36.7 | 536.3 3.37 | 19.21
~ | mutme 67.3 | 8.4 15.1 | 33.0 | 31.8 | 648.0| 19.8 | 2.77 |15.79
= HE D 61.3 | 8.0 | 14.3 | 28.7 | 31.4 | 540.8 14,25
(=]
% g || 76,0 | 6.9 13.2 | 26.0 | 33.5 | 309.9| 15.8 | 2.50
%58 73.1 | 6.4 1.4 | 22.8 | 31.7 | 267.6

@Test area; @Treatment; @Year; @Variety; ®Height; ®Length of spikes; @No. of small spi-
kes; ®No. of grains per spike; ®Weight (per 1000 grains); @Yield (weight/mu); @% increase
in yield; @%nitrogen in seeds; @%protein in seeds; @Presoaking and spraying; @Presoaking;
@Control; @Demonstrative area; @Small area.

IS EME MBI Lot N 11.93% F18.46%, H oy BERRRESREHIN 10.38% A
7.58% ;R Fh 751 MNE L, H SRR RS BEM 45% F125%, HhBEREE LN
19.76 % F112.4%,

%O RBHRABENNMZFERTBHEME R NXRBAYE MR X =
7.8—9.3% , BEFH LU R 4.9—5.8% s TR 7 BEB3EPROMREE 25125 19.8% 1 15.8% o3¢
FRERITAEECEMSS, EFENBMTRENEN. ek NEHTFEEREEN
HREZN, ZRBBRAERNEHTHEORSEYEN BEFRES,
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L BARERSRENE, 20508 ERATRKEEN, ERE T SOBRRE
1%, BT 0 AR BUS R B I, (B ZE A DL /K th R BUS SR T 78 PR R AR B
W, B — i, MEER B, H— o EEY R A RIER A, Fik, B ek
HpE R, MFSRERETUEH, BRESERKYREZERAMOTY, EET
BN, t T AR R B BSh s EREWMAAIKBEEDR, B EEBEYR,
ik, EARESFMYRTRR/LFRERARN, XEMETERIRE EHERF
(Growth-Promoting Active Factor), Xt EAELBEM FRSHBRENN NEE L HE
BORBT: RAEFF R, AR B EEN RN, Bk FHESREETE
B,/ NEFREM, RRKES, XEWRNLEER, RN RLRE, Eit, BRE
BREMRGLFERTEAERE & TH—F B,

2. NEFRSSERRM, S ETEAKEERENE BUER, HRB/IE
BRI RHET T HES, EABEHNERREBZH (F> 0.005); FiFEREES/N
EFRAE X, L BREFRIRER/NE, BHE0.35 kg/mu)H B (15.55 kg/mu) 7=
(F > 0.005); {(EBFMGE M RFENRGKEN N EFREHEM(F < 0.05), BFH
BB ERE MRS EE/NE S8 NS B R, ik, SADMENMESE
KRS E B, BB EEKE, X EERA TS, USRNSSR KBRS, &
X E 5 S RERBITIEA B, X i R EE RIS R K R AR R

g % X B

1] PREERAKEEYARFESE, 1978 F, NERBATREABREHENRR. KEEHFEET(6):
299310,

[2] BRMEMHER KRR ETs 2,195 5, RELVHEROERIER. KEEnEEH, (1) 429—
439,

{3] Venkataramar, G.S.& Neelantan, S., 1967. Effect of the cellular constituents of the nitrogenfi-
xing blue-green alga Cylindrospermun muscicola on the root growth of rice plants. J. Gen.
Appl. Microbiol., 13: 53—61.

{4] Kushuaha, A.S.& Gupta, A.S., 1970. Effect of algal growth promoting substances of Phormidi-
um foveolarum on seeding of some varieties of wheat. Hydrologia, 35(2): 324—332.

{51 Gupta, A.B.& Kushwaka, A.S., 1972. Studies on the effect of Phormidium foveolarum extract on
the growth and yield of Triticum aestivum. Taxonomy and Biology of Blue-green algae, pp.
387—390. Ed by Desikachary, T.V. Printed in India by The Bangalore Press,
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STUDY OF THE TREATMENT OF THE SPRING WHEAT
WITH THE GROWTHPROMOTING SUBSTANCES FROM
THE NITROGEN-FIXING BLUE-GREEN ALGAE

Wang Shaomei  Wang Qianlin  Li Shanghao
(Institure of Hydrobiology, Academia Simica, Wuhan 430072)

Zhang Jingrong

(Institute of Agricultural Science, Hailun County, Heilongjiang Province 162300)

Abstract

In three successive years, seeds of the spring wheat were presoaked in the solution of
growth-promoting substances (GPS) from nitrogen-fixing algae (1% in concentration) before
planted in Hailun county, Heilongjiang province. The treatment accelerated germination of
the seeds and growth of the roots and the plumules. Germination rate in the field was increas-
ed by over 18%. Seedling rate in the field was increased by 9—17.8%. Spraying with the
solution at the three-leaved stage accelerated the growth of the seedling and significantly pro-
moted the development of the roots. The treatment accelerated tillering and resulted in increas-
ed number of tillers, higher rate of spike and higher protein content in the seeds: The pro-
duction was increased by 5—10%. This study represented the first field application by the
GPS to a large area of 250 mu.

Key words Nitrogen-fixing Blue-green Algae, Growth-promoting Substances, Presoaking
Seeds, Spraying, Spring Wheat



