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(Microcystis aeruginosa) FIMENETREER - (Anabacna spiroides), DL N BIFRIEIEE] %K RSB R
FOFETEDIRGE > SRR DTk 20 HE 2 e A O vk (R RG ATe R @HE*HEEE)M L RS FEN
ﬁ%o@ﬂ%ﬁﬂﬁTﬁﬁmﬁFﬂ%Hﬁﬁ%Tﬁﬁﬁﬁﬁﬁ%ﬁuﬁﬁﬁwﬁL
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L A% B Rk

R FY— M6 H (K0 37.5m, F2% 22.5m), SHEAE, —ERH, EHRY 1.27
EBﬁ%*%ﬁﬁ%leoi%ﬁﬂ%%ﬂﬁmﬁt%%%%“ﬁéiﬂ%¢%%ﬁ
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B = RR B B R RS — W R — MR S Efﬁﬁtu’cmﬁ%“tﬂi”
CIUE” R RRG TR S R 5 R M S R, R L R B B, —
= 350kg . MERRELRASROY Y kK =57, BE B SUR GE R R R
R, —RIEWEWRD, B 250—300kg; 1984 4240 AR , M AR T FB LL " 4 e — SR
mﬂamnuﬁ“ﬂ(lﬁ—‘u”

2. RBH*E ‘

(1) 1981 FERRBRRK R 1982 £ R RERIRE DL % 2R (45 5 MR 3.58kg) B
B ABRTBBREZEEE, RRTEY: 48 LYRCREER); 48 2, WikEE

* RJCREERZAEARE  WRAAE&E, dUAFARERZRYE, EBR. FEXRES MBI TIE—

HEiH.
WREN: 198641 H8H,
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FEALER 3, AT LB 4, BB E BB,

(2) 1982 4EL B EB RS AR F 3 FE RSB IR, R 7 R % E [ BORHE
WikE) s Kb B 2, MG 639ke/ FL 4TI 1.40ke/ B s ALTR 3, HEMARE 1277ke/ B, HT 2.81kg
BI; 4T 4, MeiisE 1862ke/ B, P4 4.10kg/ B,

(3) 1984 ELI B E R R ME B EIRRE, RB HEY: G 1L BOKE
BAE); AL 2, M iIEE 1064kg/ B, BT 2.02kg/ s A0 TR 3, MEiIER 2128ke/ B, HTE 4.04
kg/ B A0FE 4, MEWARE 3192kg/ B, 3T 6.07kg/ o

(4) 1984 ELLAEEM AR E R BB AR IRRE, R HRUTF: 48 1L,ECK
Heiide) s Ab B 2, il e 2128ke/ BT, 74 6.60ke/ B s AL 3, MM 2660ke/ BT, 740 8.25
kg/ kb4, MaiblEE 3724ke/ B, 7 11.55ke/ o

1981—1982 4EF1 1984 SFyiRE, WA —K HH 3T, BRIRBEE R, /X R
FHERAT S IEB N 2 RS AR SEBEEER, W LIRS RS D ER
BfGR E TR 43T F—RiRR . SRR BREREE, MK AR, & 4 M0
KA —AMZH, R — AR R E R, SRR 6 & wE R, X4 B
R, {H 4 AN G RIRBHET —KEEFLHEF, AR EFY 0.094 B, HK: % = 175
10

1

il

M1 RRERER I, 11, 1 JXHS)
Fig. 1 Sketch map of randomized blocks (I, I, Il = block number)
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BOIRAT 85 — XA, E R P B — DX 3 THRESRIO UE Ktk s R RS
BSREERRTRNES, EFINNETLSE-MXA, & 10 JIEESNETHEN.
£, DR B FE 3RS XS K R &2 B IR o

BEAh, B X REE AT ERAR AR IR E T ARG e, B KEEE
Hirh £ R EREOTUE , FIM FLOLT R RO Ol ‘

VR B F R
L. 4RI O IR S R & B PE AR A0 B b, O3 L 1,

2. ARG BT EDFTE R R R I 2, |
W 2 B, TR 2.8—8.25ka/ &, KR 6.6--29.6% , XRRAN BB

1), 2), 3) M@ BEEN 0.225 0.19 i 0.31%,
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Tab. 1 Rate of increase of rice yield over several years in relation to Nitrogen
: fertilizer applied -
F # iﬂﬁl’iﬁ 471 &R 2 88 3 L 4
" los1 g B AR o W om ABE e
VOMEB B R 261.7 288.31 274.0 284.6%
BBl ES I ) oo ABE BRER A
“r HR g 304.8 364.2% 342.0% 372.2%9
1952 i
BatE, B An ¥R R 1.4 WEE 2.8 W 4.2
“MEBE BT R 307.3 316.7 327.79 339.29
BEERE %W WEE2.02 | MR 4.0¢ | BB 6.07
CZREPR 442.9 468.8 524,39 . . 480.9
1984 ‘
ﬂ%ﬁaﬁlﬂﬂ XT R R 6.6 WEEm 8.25 WEem 11.55
“Kig—E" & 304 371,59 394,219 384,31
D—11) FREMmEXT 5% DEVHE.
%2 BERRERFROFEMTERR MR
(Foos = 4,765 5y =34 2, =6)
Tab. 2 The increasing rate of experimental yield and their analysis of
variance jn several years -
RBREHR REAE g W=2(%) KB 2R F {5
W & 10.2
1981 BAE, A 6.011
BREL | 8.7
# i 19.5
B8, B . 8.73%
B : 22.1
1982 : - N )
WEER 2.8kg/H T 6.6
g, BB 6.51%
WeE 4. 1kg/8 10.5
RS, X WsE A 4.04kg/B 18.5 17.59%
. B 22.2 '
1954 ke 6 6#3/53
MRS, AR R 8.25kg /i 29.6 16:21%»
‘ Mg 11.55kg /5 26.4

1D—5) RALBENEE 5% BEVH.

TS B4 AT BB A2 (RO RSB A2 A L, 8 IR A R AR
R R 2 IR Ee e, DL R S 1S AR R AR T2 IR OB UM A B 5 % B TAE,
3. 55 4F E IR & P AL BB RO RRIE B P A LR 3o o
# 3 KL, AR P AR L T TR IR 3.2—15.7% A B
B S0—=125% B BERYD 0—733%; ERMIHR FERTOSWRICHM 47—
25.2% , BMEHBORK 42-22.1%, WRERK 0.7-123%, FHEELAK, FR#
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Tab. 3 Analysis of experiment on yield increas treatment over several years
AR BRI B ow oE R
17204 7
® £ o= wm | mx | Te | oW | eE | s | TaE| Bk
nE (em) | 418E | 28 | KRB | KNI | BEEE| (2) | (em)
1981 % R 55.9 0.13 0.06 33.0 30.5 2.5 25.5 13.6
[ M 59.2 | 0.27 | o0.06 | 37.0 | 32.2 | 4.8 26.0 | 14.9
I=Y e MRk 58.6 0.20 0.02 35.0 32.2 ) 2.9 25.4 14.6
1982 %t 24 57.7 0.07 0.28 33.0 30.5 2.5 24.9 13.3
—%ﬁ i - 59.6 0.15 "} 0.14 37.0 32.2 ‘ 4.8 25.2 14.1
B B B 57.1 | 0.12 | 0.12 | 35.2 | 32.3 | 2.9 24.7 | 13.7
AB B 5409 | 0.19 | o.11 | 30.3 | 25.6 | 4.7 24.6 | 12.7
1982 T iz} 48.8 0.16 0.15 38.0 35.6 2.4 26.5 14.7
B MEE 2.8ke/m 50.6 | 0.24 | o0.04 | 39.8 | 37.1 | 2.7 26.6 | 14.8
jafE WEER 4.1kg/m 52.4 | 0.36 | 0.07 | 43.2 | 40.2 | 3.0 26.5 | 15.7
1984 % iz 62.4 0.08 0.23 45.5 40.2 3.3 22.6 14.0
ok 1
#m WisEm 4.04kg/Bi 65.7 | 0.13 | 0.08 | 50.8 | 43.7 | 7.1 23.0 | 15.2
1984 *F Jic2} 61.9 —_— 0.07 40.0 36.7 3.3 22.9 12.2
WS ¥R 6.6kg/Ri 68.9 - 0.04 | 46.8 | 42.9 | 3.9 22.8 | 12.8
ZE WEER 8. 25kg /B 71.6 — 0.05 | s50.1 | 44.8 | 5.3 22.9 | 13.7
#4 OERESFHY (FEITE, %; METER, prm)
Tab. 4 Determination of chemical composition of water blooms
(major element %; minor element, ppm)
HHR. K 4 2 A & B & gt bz}
(%) (%) (Ns %) @055, %) | (X, 0, %) | (Na,0, %) | (ALO;; %)
69.32 6.0 8.04 1.44 0.81 0.27 1.30
% # & #l i % i
(Fe,035 %) | (MgO, %) | (Ca0, %) (Ba) (Co) (Cr) (Cu)
0.63 0.45 1.43 23.31 4.09 2.29 13.84
& 2 & = @ # 4
(Mn) (Ni) (Pb) (Zn) (Mo) (Cd) )
239.86 11.18 0.03 156.59 0.21 0.02 13.79
i - & = i % i =
(Be) (Ce) (Ga) (La) (Nb) (Se) (Yb)
0.34 13.05 3.57 7.18 1.28 1.90 0.22

1) ST AL, B &R ERB AN Mo, f{LiRilk; Cd, mﬁ%%&—ﬁé?&wﬁf o
T MRETRTRRTROASE T RMENE.
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RER B FS P R REREKFOERERSERLER, F BB LT /MER K, B
T BB FROA VBE 5 A9 75 7 R AR 45 o

4. BABERIR Y % 40

M 4 &, MR — RS LR ERANLEE, SEEENEILR. ZERSR8S
BP0 5.6:1 £f, E€BTRSEAHR, MERKERAMREEFRLIIE1LH

HEREGHR, #Bﬁ?%ﬂ’ﬁﬁﬂﬁ%ﬂ?ﬂﬁ RS E IR, f%?%r%i‘"’/k Mo

5. AR HE AL R LR

£5 RBRBOLMEHZH

Tab. 5 Analysis of soil fertility in experimental field

N s m . SER AR B
pH (O (NH}-N, (Ps mg/ (K, mgy
6,18 1.94 0,10 0.07 0.39 0-3‘4 11,00

BRI , B RO MRS B &, T B ER RE BE T RIS S S, EERN#E—
ST RRHAE T, Resfi=, BERAZHEN, Nt SR FHEtk, EHRERES
BT, X313 MR R A A AU, X 1 A AR, AR E SR LA
REEENE Y, ; ‘

6. AKRET M L BESAOHKREIILE 60

#6 KBEFHTLREEHHERMR (N, ppm)

Tab. 6 Increase and decrease of NHY-N in soil during rice growth period (1984)

(N, ppm)
v i " B oW OB o=

ﬂ(i&éﬁ-ﬁ ' I rmme 2.02kg /@ 4.04kg/m  6.07kg /B

BHEH 5.85 7.29 7.45 7.32
(5 A 20 BH>HRE 4 X) '

SBERH 1.44 1.44 1.40 - 1.54
(6 A6 H>#EIER 22 )

R 0.41 0.39 0.37 0.38
(7 B 24 H>le#@zai)

1) 1984 £ RRBMREHEHRAR,

i PR — el Bt RO AR, AR K R IR 7 38 - B AR ROWUSE , B3 b
*IREHER 25.7 %, 18 RUAE 75y BEG IR H4 BAR E BB AR (HIs R 2.02kg/
B 4.04kg/ EALTEAY), HE A B R HOAL TR (BE R 6.07kg/ B), BRI IR 7% &
> BECEIRT S BT — 3 B BT IR E KRB RER . (BN BE LU HAF &3
FER, WIS M S B LSRR SR, Mgtk RE R, B AR A B E
WP RR e B, 3 AL AT A0 R — Pl S 3 4 YA AL » FER S PR 2 T I Rl A
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B, B SIS 3 TR AR 3o
=, W #

L ETERE R R R E O IR, SRR R KRS & A S I R TR
W BRI R, RN FTR IS B S A RO L 7 LB AT BIIR 4RO M, SRR, IR
) 7 R IE RO, EC v M U — (8, IR SN 10 £5, HAERTHR TS
H 5 T4 BB B 1 LR S 0 R R 1, TR 24— U S4B sk B R 2, — T
48 5 RS K AR 9 B T S, SRR R U AR T Tt T4 BRI
I 5 S R B B TR AR A ) B8, 2488 RRE R Bk RS, R
S B B O AT, B R R FTRL, (H B IR I IR 4K, 4R 3540, 20, WIREIR S 7
KIG, TS 4.22% , FTH R R0 1.34 % 5 TOTR G4 , 70 v bk R AT s o 3 BB
IPEE2.59% F10.92% W, Fobh, IR B S A BE AN, KRS NEESSKE
BRI AB RS & HER AR EF . 82,0 TRSHIREETSE
53 B2 HE I G G P 6 05 S K RO, 3 20K o 3 24 20 5 LR

2. KR 42 1982 E BRI RAEEN AR RB R 1984 xR, BREARHERE
R NS HEH R, RRLELEE 4.04kg BRYAEME ke HARERAY 201
kg) RS EIELI G 8.25kg HEAAE(E ke A MEREAL 10.9kg), BATEIELIE.
B 4.1kg BRMPEE(E ke TWEEAL 78ke), ETFRETERNERNSENE
R BIRE B S — ST, EEERAR(EE 14kg EIERRERR 2.02kg B/E
BRSIE), R B RS (B 6.07ke B BREI) , I A IR L, P
BRI TFHOLE 1,%7), |

L FRT BATSRENMTE (ko)

Tab. 7 Increase of rice yield per kg N produced by water blooms

1982 RS FHYRAERR 1.4 2.8 4.1
. SEBAN~E 9.4 20,4 32.0
BELE FAR R A 6.7 73 7.8
1984 ﬁ:_g_m ﬁ?ﬁﬁﬂﬁﬁﬁﬁmi 2.02 4.04 6.07
i BEEANEE 26.0 81.4 38.0
ERR% BAF R A KR 13.0 20.1 6.3
1984 BT FEHNSGAERE 6.6 8.25 T 11.55
. EEEAHTRE 67.4 1 9l 80.2
ERHR BATEWMTBARE 10.2 10.9 6.9

2 LTl FE— e O R N, B B AR B mT DUHE I 7= &, (L 3 I AR, TR SRR e e
K MABRRERBEREARER, FHEE, WRERAROER, ARHEATH, Bkt
EWEKBRNNEFRERD, ) FREEVERR MRA S, S RERA ST DR
HENRIRIEKEEFEBAEERS. S TER, NTER=E, 1984 F£HEREE
BB A 11.55ke, RIHBLMLI R, F5N MK 1 RE 7 AILEH, BB A B IEEERE
BT R R A /L P S M T MRS CRE AT AT REANE). i
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S, BB B 0% , WA R R R RS R E,
3. MR NE LR BRI R, REMCIIARENRIET AL
BRI R R LA VORI S e R, R T B ar RE e, HEiM
SRR R 7 BRI AR AR B R B B A B R AN EN S S BR R A REN R, S
I VB 22 B 40 5 B R AR R B 5 D 0 e A U 3 B R A RO AR K 81 T o
REWED ERIRAEREEEN, SEESHTRIID T, ZHBRES— L8
o, R SEA RS, B A R EEY GAOF A, SREERMRA, LA
Ko B, B R BB EVE DR, BE A ML R R B, XA R+
W ERL R RAERA R, B, a%ﬁzf:@-mzrm HRBEAKEEFRIE—

FAE BT

_g '}g ’ﬁi vﬂ .

1] BEXAS, 1959, UAMENREMROR. REREBFER 4 91—9%

{21 BEX, 1957, HidEmalnaEh LB FENiTR. 2EATN 5 16—17,
(3] BB EL, 1984, FIMER, KR, 22623014,

(4] REES, 1959 BRESAKBEXONSTR. KELYEET 4 #o- ‘“‘P
£5] BMES> 1962, BREREHKBRBFOTR. KELYERH 1L 562
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A STUDY ON THE FERTILE EFFICIENCY ON RICE
USING WATER BLOOMS OF BLUE-GREEN ALGAE
AS MANURE

Zhou Wanping, Yu Yuansheng, Xu Zhijun, Sui Guirong i

(Nanjing Instituze of Geogrephy, Academia Sinica)

and
‘Wu Xiancheng
(Chaoku Lake Development Company, Anhui Province)

ABSTRACT

Although nitrogen-fixing blue-green algae have already world-widely been studied and
utilized as rice manure, the studies and experiments concerning water blooms as farming inanure
are still rare. In order to increase the sources of manure, ficld experiments on the fertile
effect of retted water blooms of Microcystis aeruginosa and Anabacna spiroides on rice were
carried out in 1981—1984. The experimental items were divided into two parts, one was the
comparative experiment on f{ertilizer efficiency on early and late rice using water blooms,
human and animal excreta and ammonium bicarbonate as top dressing in nitrogen cquivalent,
the other was the experiment on the effect on early and late rice using water blooms both as
basal manureing and as top dressing in different quantities.

The results show that the fertile offect of water blooms is similar with ammonium bicar-
bonate in the respect of nitrogen equivalent, increasing the yield by 10—20%. For the experi-
ment applying different quantities of water blooms, the fertilizer efficiency is different. It is
too low, for example, applying ret:ed water blooms in an amount corresponding to 1.4kg
nitrogen per mu as top dressing for late rice or to 2.02 kg nitrogen per mu as basal manuring
for early rice to have obvious effect; but it is too high, for example, applying retted water
blooms in an amount corresponding to 6.07 kg nitrogen per mu as basal manuring to increase
the yield. The optimum quantities are as follows: (1) spreading retted water nlooms equiva~
lent to 4.1 kg nitrogen per mu as top dressing for late rice to have an increase of 7.8kg of
rice for every | kg nitrogen. (2) as basal manuring for early rice the optimum equivalent
amount of nitrogen is 4.04 kg per mu, which can have an increase of 20.1kg or rice for
every 1 kg nitrogen. (3) that for late rice is 8.25kg per mu, which can have an increase
of 10.9kg of rice for every 1kg nitrogen.



