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Th.rough the seventies ~rk ~~ biogas has ::ourished i.n ':!Ja..."l;f Chinese 

·rillages. It :s clear tha.t biogas wil: conti:lue to hi:lV'! an imf.:irt~t r-ole L.'l 

the iev~lopnent of ru ... -al energy resources; in increasing organic :nanure :-e­

sources; in improvement of rural hygiene 3.Zld. in pushing forwari 3.gl"icul. t·ll'al 

production. '!he benefits tn users are manifen not only t~h. the ·1arious 

a.pplications for energ and the importance of the provision of organic manure 

is consiciered in thi.s l)&per with a ·orief account of research 3.l'.d d.evelopnent 

·o11oric on the use of biogas f..irmented resiciue. 

I. The Relationship of Bioga.s Pocularization and Developmer.!1 

of A(ricultural Production 

liith 7r1J, of China's large population residing in the countryside there is 

a ~igh level of land. '.I'tilization. ~ith the l.llllitations thaT. exist upon available 

u-ab:~ bnd area, raising a.gricul·cur3.l production is a question of so:•ring pro­

blems of crop planting and ill ?'3.ising soil fertility. ~ tasks need to be 

accomplished. quiet:y in order to !'3.ise soil fertility through increasi."lg the 

soil organic :natter b;r means of a large ievelopnent ill the use .Jf organic 

manure. ~uch of the available organic lla.:ter such as !lay, straw, etc. is now 

burnt directly to meet the fuel demands in villages. This ~presents ~ :a.rge 

consumption of orga.nic matter at ~ low ~tilization efficiency, ~ith total loss 

of the manure potential of the ort;anic :nc..tter. 1lso these materia:.s a.re used 

for feed.stuffs and always there ha.s been a competing demand for thei.r use ~s 

fuel, feed or manure. ~ith this restriction the resulting tendency has been 

to rely gradually upon mere ~pplication oi chemica: fertilizer. Reducing the 

recycling of organic residues to the soil, however, creates soi: with iimi~i­

shizl8 fertilit7 so that overall the potential for greater agric..Utura·_ production 

is seriously ?'<!tarded. The popularization of biogas provides a key to solution 

of this problem. Biogas provides mea1s for coord.:.natuig the related demands :o~ 

fuel feed and manure so that a com,lete recycle! .Jf materials is achieved (see lo"ig.1). 
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?ram ?~. 1 the im1>0rtance of biogas popula.riza'tion a.s a. key : ink i."l a 

:iew system of recycling organic substance is evident. .lpart from providi."lg 

an alter:iative fuel resoUice it releases crop residues for :l.Se ~s feed or 

canpost thereby prvmoting agricultural production. L"l China it has now bee:i 

proven that the cyclic usage of organic subst:.m.ces in this ;nanner is the best 

way to develop ~icU::.i:ura.l production. 

II. Manure Efficiencz and Increased Crop Yield ri th ::hops 
?ermented. Residue 

.Diogas may be described as the bz-product of the anaerobic fermentation 

of organic matter. When compared to traditional composting of organic matter, 

the manure properties of the biogas fermentation residues e%hibit new propert~es, 

particularly in respect of manure e!ficiencz. 

!!.1 Tlle relationship of gas am manure PNduction during fermentation. 

Th·e digester will produce &d.S a.ad manure from such organic matter as h'\.iman 

and a.nioal excreta, straw, hay, e;c. The followil:lg diagram (?igure 2) shows 

the relationship between gas and manure product-ion. 
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The carbon, b.ytlrogen and o~gen contained in tha organic su.bstances 

u-e gradually reduced. a.s gaseous methane and. carbon dioxide :U'e reJ.eased. The 

other elll!ments in the organic substances rema.i.n in the fermentation ~sidue, 

(apart from some small losses), some in solution and. some in the insoli.lble 

sludge. Thus overall there is obviously no significant change in the amount 

of nutrient elements for manure as a. result 01' the biogas fermentation. This 

is not the case with trad.itionaJ. composting methods. 

II.2 Biogas fermentation - a good method for producing organic ~anure. 

As well a.s providing an energy resource, the biogas fermentation has 

ad.vantages as a :nean3 of providing organic ma.nu.re throU&nout the rural area. 

The ina.i.c. advantages a.re: 

(1) It incr~ents the organic :nanure supply 

(a) C-y extending the source of material for mam.•re (see Fig. 1); 

(b) throllgh a.ctually stimulati."lg the I'l"WUction of accumulating and 

c~mposting manure by :naking available Ji.aterial tha.t wouli other­

wi.se be used a.s fuel • Thus , more gas product i Jn results i.."l more 

manure si:.pply and this is an incentive for C' ...:ires and cmmrune 

membe~s to develop biogas; 

(c) by p?'QVidi.ng a simple ~>'ld lo~ cos~ procedure which can be 

-.mdertaken during other.. .. se unproductive time. 

According to some produ~·c ion teams in Sichua.n ?rovince investigations 

show tha.t the organic manure sup}Jly has increased 7C$ to 3~ and 

some oth-.!r a.ctivt:! production teams have nearl,7 ioubled the manure 

suppl7. 

(2) There is :ittle dimllllit1on in ni~rogen nutrient and excellent 

maintenance of manure efficiency. 

iii th the contained fer.n-Jntation l..."l an anaerobic iigester, loss of avai!aole 

nutrients 'oy vola.tillzat1on or leachl!"..g is a.voided. Thus ~o::ua released by 

the ~roces~ is i.."l fact neutralized by t.he org3.llic acids produced itU"i.ng ferment­

a.ti~n. The fermentation is ma.1ntal.!led at a neutral pH. Thi~ feature of the biogas 

process whereby a.amonia fii3.t1on occurs is a..n lJllpor-tant factor. 
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le.other feature of the bioga.s ferm.mtation when compared to tr3.Ciitional 

comporting methods is that the ~oss of organic substances is reduced. The ie­

composition of ~rganic subS1:ances in anaerobic conditions is car:-ied out by 

the transposition of h3drogen ions through de~tion of large org3.r..ic mole­

cules into smaller molecules. This is an energy efficient process with less 

evolution of gaseous produ..···ts tba.n occurs in tradi t iona.l manuring methods. 

This is illustrated. by- the figu:.-es below: 

loss l~J 
Method 

organic matter t(lta.l y 

biogas :nanure 30 - 50 -5 
open air pool of 
human and animal - 20 
excreta. 

ra.pid composting ) 50 20 - 40 

The composting method which is a.lwa:rs adopted. is a ?'9.?1.i ?I"Ocess and #ith.:..n 

2 or j ia.ys, the tempera.t~ i.~ the compost rises ab~e 70°C with pH of 3 .. 5. ?or 

~his ?rocess of rapid decomposition and miner:Llization much energy is requi:-ed • 

..\mmouia. is not contained. and it is ~ound that there is a ieg:-ada.tion of a.vai:a.ble 

phosphor.1.S. The loss of organic matter is greater than occurs in the biogas ?ro­

cess. il'hen the fermentation is car.- .. ed out in an open ai:- po-Jl the fermenting 

conditions a.re cloeer to the bioga.f process and though losses of ammonia. and 

organic matter are higher than with the bioga.s process it is foU?lCi that they 

are ~ot ~o high as those ~hich occur in composti.....g. 

Ez?erimental results reported from sixteen iistrlcts of Sichua.n Province 

compared the quality of equal quantities of ;na.nur9 processed for jO iays :.n 

digesters and in open air !ermenting pools. Results ~re shown :~ tabl~ below 

a..~d it is aeen tha.t total nitrogen and a.mmoniacal n:troger. ~re 1a% ar.d 19.~~ 

hl6her respectivelj for the digested '?la.zlU1'9. The ef!ect of this higner nitrogen 

content ~as shown i.~ trials on erperi:nental crops of pa.d.dj, maize, cotton9 
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.meat l..'ld rape seed. 'ntese resul ~s a.re given in table 2 below ·.o1he~ i ~ is 

shown th.at crop yields ~re 6.5 - 15.i~ ~igher for cro9s tre~~ei ~ith iigested 

:nanure compa.r~ to the open air pool manure. 

Taole 1. Comparison of nitrogen changi."lg bet~een biog~s digester 

and. ordinary open air pool in the storing period 

(after 30 jays) 

Tota..i !! Aimi:caiaca.l ~itrogen 
Treatment .,. \,;Om pare /o 1,,ompare 

Digester manure 0.0454 114.0 ·0.0315 119.4 

Open air pool I o.039e ~anure 100.0 0.0264 100.0 

Note: The mean values of more than ten experimental 

results from Sichuan Province 

Table 2. Fertilitj comparison between digester :nanure and 

ope~ a.ir pool manure 

-- I Yield ;in/:11'"1.! Increase !lumber .• 
C:rops of 

effluent check jL"l(:nu ;b expt. 

Ric~ 636.4 597 .5 38.9 6.5 18 
Maize 555.9 510.4 45.5 3. 9 c _, 

~eat 450.0 290.5 59.5 15. 2 29 
I 

Cotton 154.5 133.5 I 21. 0 1j.7 2 
Rape 258.4 233.6 

I 24.a : 10.6 1 i::; 
I 

.; 
I 

I 
! 

~ore res\ilts have been repvrted by Cu.a.ngzho Energ;,r I~stitute and Ch~kia.ng 

Provincial :31oga.s Office and these ~re g1ven below in ta.o:es ; and 4. 
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Table 3. Comparison of cr<."ps yield and. loss of nitrogen 

between d.igester lll3llU-....-e and fa.rmyari manure 

Total J. Ammoniacal l Rice C.JCDparison of 
Tl-eatment Tield. 

jin 1a Ji..11 % (Jill/mu) 
crop 1ields 

!Sefore treatment 0.950 100.0 0.168 100.0 - I --R Digester 0.940 I 98.9 0.438 260.7 1016 ' 100.0 112.9j 109.7 i 
! manure ! -

Open air pool 0.646 ! 68.0 0.138 82.5 900 88.6 I 100.0 ! 97 .2 I manure I ; 

Compost 0.572 : '50.2 0.0301 17 .d i 926 [ 91.1 I 102. 9 I 100.0 
' i 

IOTE: Refer to the work of Gua.nzhou Energy Resource Institute 

Table 4. Comparison of the l:>as of nitrogen 'between 

bio1fcLS manure and comp<'st 

Before fermentation I After f'ennentation 

Raw total B' ava.ila.· total ]' z.vaiiable 
:na.terial s Method ble N' 

~~, ,.,.1 . .... I :o of gm/jar ~to-
.,:\ i:1-: ..... 1 .. r .... ~ I .. ~t" lo~s tal J 

Pig dung . hay 
biogas 1. 11.55 3.2 15.a 10.0 S.04 50.9 . manure • 4: 1 
compost 1.42 17 .55 3.2 12.3 29.6 1.50 12.1 

Pig ducg : dung biog as 1. 95 23.71 3.4 22.7 4.~5 12.3 50.3 
(cattle) : ha.7 manure 

= 1 : 1 : 1 compost 1. 95 23.71 3.4 18.5 29.3 0.94 5.0 

Pig .iimg . catt~.e bioga.s 2.9a 5.5 36.2 26.0 "'.' 1.6 . 37 .23 2.3'7 . 

?l 

:: % 

-253.6 

- 52.1 

+362.4 

- 7,. -1 

+4.00.C 

! 
I 

iucg feces :r.anure . 
-~ s 3:1:1 compost 2.98 37 .23 - - • , .. ~ 14.7 5.32 16.7 O.) ..., I • -

l 

lO'!'E: Refer to the #O~k of 3iogas PTomoting Office, ZheJlallg ?Tovi..~ce 
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The Guangzho !:nergy Institute results •hich :-elate to 30-50 ia.ys anaerobic 

fer.uentation show that ava.ila.ble nitrogen content C3.Z1 be 2.5 to 4.0 ti:nes higher 

than in untreated manure. For ope."l a.ir pool treated :nanure there :.s a. small :oss 

of aivaiia.ole nitrogen and for compost treateJ. manure the nitrogen loss :.s 

serious. Field ex;>eriments showed that application of biogas !llallure on rice 

incru.sed crop production by- 9.71' com~d to use of compost manure and oy i2.?fa 

compared tu use of open a.ir pool manure. 

The experiments 1escribed. above show that biogas anaerobic fer.uen~ation is 

an efficient means of ;>ravidi..DC manure ot high quality. Its high level of avai­

lable nitrogen results in increased field yialds when compared. to the use of 

manure from traditional compost and open air pool fsrmentation. ~ccorii.ng to 

these ~sul t=- thi.3 method of manuring should be w~dely adopted. 

( 3) Hii!i nutrient content in effluent solution and sludge. 

~ has been described abov~, the a.cii producing stoige of oio~s !ermenta­

tion a.voids ammonia loss from volatilization and raises its available nitrogen 

content. Similarly it is found. that the ~s.ence of organic acids hastens th~ 

solution of :ni."leral substances. This raiSP.3 -;he available nutrients in t!le 

liquid effluent pa.rt of the d.igester contem: .. ~e is~'Jdge from the 1igester ::on­

ta.ins a mixture of nutrient elements ~ organic matter with some nutrient in 

solu~le form ar.d some adsorption on the surface of the organic residues. 

Nutrient levels vary with various fermenting raw :naterials but according tQ 

analytical da.ta from SC"1e area.a in Sichuan Province the main nutrient contents 

of biogas manure are as listed below i.~ table 5. Further ·ia.ta is given in 

'able 6 for digester sludge sanples and. it is interesting to note tha~ about 5<Yi' 
of the total phosphorwi content of sludge is avai!able in a soluble ~orm. 
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Table 5. .t.pproxima.te range of nutrient contents of 

ii~ster manure 

!Total K2o Digester Orcanic Humic Total ]' 
Tota: 

?Danure matter acid P205 
(%) Ci) Ci) (~) 

(%) 

I 
I 

?roperties 

' j ! 
Effluent - - 0.03'-<).08 c.02--0.06 c.05-0.10 ra.pid :nanure'. 

effect 
I 

Slu::lge 3<>-50 1()-20 o.a-2.0 o.~1.2 o.6..v2.2 having both 
rapid and I 

• slow manure : ' 

Jo. of 

i I 

i I I 

Table 6. Jutrients content of some digester sludge 

samples (calculated by dry weight) 

I 
Organic Total content (~) 

samples mat~er N P205 j{ 0 
2 

(~) 

054 30.6 0.974 0.926 2.00 

055 61.0 1.363 1.093 1.04 

056 47.7 1.496 o.867 1.15 

I effect 
I 

Available (;:,) 
1 ti ·" • 2"'5 

o.oeo 0.486 

0.228 o.695 

0.153 0.502 

JOTE: Samples were dried at 6o0 c availa~le N content may be a little lower. 

I 

According to field experiments in Sichuan Province appl7ir.g 3000-SOCO jin/mu 

of ef~luent to cropP of rice, maize and cotton provided yield increases of 

9.0 - 26.4 % compared to a control. Thus each ::undred Jin of ef.~luent added 

gave an incre~~P Jf 1.38 jin of rice~ 2.0 jin of maize, 0.65 Jlll of cotton. When 

sludge was applied to the same crops i~ quantities of 2000 - 2000 Jin/:nu there 

were ]'ield increase of 7 .9 - 9.1 1fo. I..:l this case each hundred Jin cf sludge 

added ga.v~ an Llcreuse of 3.64 jin of rice, 1 
, , 

• oc ;in of ~aize, 0.41 Jin of cotton • 
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These results a.re &iven beloit in table 7 and it was also found that '.lpland 

crop yield! -.!re simila.rl.r increased by use of ~ffluent and sludge :nanures. 

Ta;.:.;.:. , • Inr.recent of various crops by application of biogas :nanure 

,_ 

Amo~t of Yield (jin/mu) Yield Jina of yield 
Group of biogas manure increment increment per 
experiment 

Crop 
ap~lied 

ea.ch hundred 

(jin/nrl.l) 
biogas check_ jin/an: % jin of manure 
manure 

Application rice 5000 834.0 765.0 69.0l 9.0 1.38 

of eff'l uent maize 3000 584.0 324.0 60.0 18.5 2.00 
cotton 4000 159.0 133. 1 25.9 26.4 0.65 

Application rice 2000 371.8 799.0 72.3 ~ • 1 3.64 

of sludge maize 3000 667.4 617 .6 49.a 3.3 1.66 

cotton 3000 166.6 154 • .:1 12.2 1.9 0.4.1 

iCTE: Tha amount of sludge applied contains 7~ of ·.,a,ter. 

II.3 Increasing Crop YiP.ld through Application Eiogas Sludge Phospho-humate 

In order to utilize low and middle grade phosphorite resources reasonably and 

effectively, a new kind of fertilizer has been developed - bioga.s sludge phospho­

humate. This is made by mixing the sludge with phosphorite powder in the ratio 

10:1 - 20:1 and corr.posting for 1-3 mon~hs in order tc i~prove the effect of the 

phosphorite. This type of fertilizer is used ertensive~y in some areas o: 

Siehua.n Province ~here the soil lacks phosphorus. I~ has had good effect upon 

crop yield over a large area a.."ld ha.s resulted in r'!d.uced product ion cost. In 

experimen~s on rice, sweet potato, ·.meat and rape it is shown tha.t the use of 
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~hosphorite po'A'd.er alone, the use of sludge alone and the •.ise of biogas sl'..ldge 

phospho-humate gi7e y-ield incre~ses of 0-11%, 5.3 

respectiYel:r. These figures are gi•1en below i..:::. ta.ble :. 

Table 3. Effect of biogas phosphohUD1ate on some ma~or crops 

. 
1 .Check 2. Phosphorite 3. Sbdge 4. Phospho-

Crops powder hurnate 
40-50 jin/mu 400-1 COO j in/ mu 440-1050 jin/mu 

Rice Yield (~in/mu) 581.5 620.0 634.3 653.3 

( 2) jin/:nu - 38.5 52.3 71.3 Increas"' 
i - 6.6 9.1 12.3 

iiheat 
Yield Uin/mu) 528.j 553.6 581 .4 611. 7 

( 13) 
Increase jinfmu - 60.0 72.a 83.1 

% 13.3 
I - 11.4 15.7 I . I 

Yield (jin/mu) 277 .2 295-9 325.0 330.2 I 
Sweet 

jin/mu 18.7 47 .3 53.0 Potato Increase -
:1 
IQ - 6.7 17 .6 19. , 

Yield. 246.0 246.0 260. 2 260.0 
!ape Increase jin/mu - 0 14.~ 22.0 

% - - 5.3 8 a . ., 

NOTE: ~e number in the bracket indica.~es the times of experiment 

In some soils lacking phosphorus, the use cf pho~rnohumate ~ay L~crease 

:riel~ by 2o%. In these cases the benefit of using phosphohumate compared ~o 9Aos­

phor~te or sludge applied alone are marked (see table 9 ~d 10). 
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Table 9. '!'!le chemi-::a.l properties of some soi:s i.!l Sichuan P:-ov:.."lce 

(from the er;erimental fields) 

I Organ ii.; Total '!'ota.l 
Soils pH I 

:natter nitrogen P?O~ 
(%) (~) 1..%1 

Pur;>le soil 3. 1 1.29 0.096 0.148 

Yellow cla.y 7.0 3.45 0.187 0.092 

Grey a.lluvh.:. 7.5 3.45 0.199 I 0.254 soiJ 

Table 10. E:f!"ec"t of bioga..:i s.i:.Jdge p!losphoh1unate on .,..hea" 

growing on various soils 

i .Check 2.Phosphorite 3. Sludge 
powder 

Yield (Jin/:nu) 47~. f 515.5 542.3 

Jin/mu 39.a 
,, , ,, - co.~ 

Incree.se 

% - 3.4 I 14.0 

Yield (Jin/mu) 626.0 666.0 I 706.C 

Ji."'.l/mu -
I;icrease 

40.0 80.0 

% - 6.4 12.3 

Yield (j L'ljmu) 703.4 699.0 728.1 

Available 
Pz05 (%) 

9.4 

3.6 

54.6 I 

4. Phospho-
hl:IIlate 

571. s 
96. 2 

! 
20.0 

i 15a.o 
I 

I 132.0 ' ' 
I 

i 21. 1 

I 744.4 
I 

jin/:nu -3.3 I ... I 40.0 a.111I1Tia: - 24. 
Increa.s-

soil "' i 3.5 I 5.3 
i__ l i:O - - I 

I I I I 

Other experimental ·.iork by 3eij in Agricul tura.l Sci~nt1:'ic Academy on ca.:.­

careous soil showed tha.t ·..,h,eat, maize, eggplant 3.lld green pepper rsceived ~o 

iistinct benefit from <;he application of ;ihosphor::.te powder a.lone. Howe•1er, 

I 

r 
\ 
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b7 comparison with the application of ~ioga.s sludge ;iJosphohu.""Oa.te :naize and 

gnen pepper jields -..ere nma.rkably increased. 'nlis increase was equally marked. 

;then compared. to the effect of application of sludge alone. 

The3e results over a wide area confirm that the application of biogas sludge 

phosphohuma.te is an effective mea.8\ire to raise ;he eff.:.cienc:r of phosphori te 

powder and to decrease prodi:.ction c.,st. It is >1er7 important since it enables 

a reasoDable utilization of low a..nd ~id.dle phosphorite resources. 

III. The Effect of Applzin« Biogas Digester Slud.ge 

for Soil Improvement 

Biagas sludge ~s an excellent organic manure providing both long and short 

term benefits in crop yield. The longer term effect of promoting soil fertility 

has been demons-trated br Y~ngxillg commune, Kie~ city where ther9 is a 7ellow 

el~ soil. This soil is a heavy cl~, extremely infertile with phosphorous shor­

tage and low organic 1D&tter content. Since biogas popularization in 1974 biogas 

manure and biogas sludge phosphohumate have been added continuously every year. 

The ori.8iJ1al unfertile ~oil has now much improved f'ertili t7 with crop production 

greatly increased. Experimen~l results are reported for a period of 3.5 ;rears 

with comparison against neighbouring fields. Various characteristics are com­

pared with and without the application of 30400 jin cumul.at:ve total quantity 

of sludge. It has been found that the soE to which sludge wa.s added, now con­

tains 3-7% org--...nic 111atter, 0.23~ total N, 0.15% total P2o5
, whereas the un­

treated soil contains 2.82% organic :natter, 0.1~ total N and 0.096% total P
2
o
5 

(see table 11). ~so crop production from the sludge treated fielis is greatly 

improved 3.Z1d this is illustrated in figure 3. 

Treatment 

Table 11. Comparison of irith and ~ithout the application of biogas sludge 

as the ·1a.ria.tio.., of soil nutrient (Yellow clay) 

Organic Total u Total P205 Total K20 A.vaila.ble Available 
:natter (%) (%) (%) Id) (P205) I{ 0 ripm \10 ppm 

2 

3. 70 0.23 o. 15 2. 11 1.4 160. 5 g· 
~lge 2.37 0.19 0.096 . 1. 95 . 1. 9 110.3 
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Figure 3. Comparison of crop yield vith and "1.thout the 

application of btogas sludge. 

Other experiments on non-irrigated soil~ took place in Chyu-Xian and 

Da.y'i (see table 12). Bio~as sl~ was added. continuously a.t the rate of 

a.bout 5000 jin per mu per period and the physical ~ chemical properties 

of this soil were expecially improved. Organic inatter total H ar..d. P, available 

P and porosity increased and density decreased. 

However, it ;ra.s observed that the improvement process was slow L~ arid 

conditions. This is because the decomposition of org3.Zlic substances is so 

rapij, that the process of accumulatL"lg organic :natter in the soil ~emains 
a problem. 
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Table 12. Effect of digester sludge en physical am chemical 

;>roperties of soil 

Total J ':':>tal Avai- Volume Porosity Organic 
!:.ocation Time Treatment matter (%) P205 lable w1:. (~) 

Chy".1-

Xian 

:la.Yi 

~ 
(;L) (%) (%) gm/cm"' 

1. Check 1.04 0.064 0.056 13.2 1.44 45.66 

2 years 2. Digester 1.21 o.068 0.110 14.4 1.41 46.59 slu:ige 

1. Check 1. 31 0.0744 0.114 29.6 - -3 yea.rs 
2. Digester 1.48 0.0892 0.127 33.7 sludge - -

4 
1. Check 1.035 0.071 0.109 16. 3 1.21 52.59 

I yea.r 
2. Digester 

1.286 0.101 0.11 20.4 1.26 57.09 sludge I 
1 • Check 1. 122 0.0106 o. 118 37 .2 I 1 • .363 50.09 

2 years I 

2. Digester , .384 0.108 
I 

sl~ 
0.057 66.i 1.207 57 .14 

i 

:'T. 3reed.ing Fish with Digester Residue 

Ma.nun is usually ad.opted in fish pools to j>l"Olllote the growth of plank-tons 

a.a food. for the fish. Typical fish bred a.re grass carp, java tilapia, silver 

carp, big head. carp, gold.en carp a.:.d with the exception of grass carp and bream 

their ma.ill food. is plankton. The application of :nanure to the fish pools is 

therefore a good. and economic method. to promote fish g:oowth. ~i+.h the popula.ri­

za.tion of biogas throughout the rural a.rea, mos• production teams in the commune 

now breed fish using iigester effl~nt as JJanure. ?rom their eX;>erience it ·.ra.s 

found that this :nethod. ha.a ad.vantages such as: 

1) The growth a.iid. .;>ropaga.tion of plankton lS hastened.. 

Various water soluble nutrients are ~eed.ed :o~ growth and propagation of 

!)lanlcton. The effluent f!'Om oioga.s plants is rlch in these nutrients (see ta:ble 5 
a.nd figure 2). The use of biogas effluent provides more ~vailaole nutrients .than 

ioea addition of compost or human or animal excreta. 

I 
l 

• 
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Accoriing to experimental results given by Ziguon.g fish fa.r.n, one -.eek 

a..fter ad.ni.:lg ef~luent, the concentr~tion of plankton 1'01.l.ld be i6-20 ~i:llon/litre 

whereas wi-t;h addition of human and. animal exc1"1!ta it only rose to 

6.7 - 15 mi~lion/litre after half a ~onth. 

2) Improved. enviromnental water conditions. 

'ilheu compost or human and ani Ml excreta are used as man\11"9 for the fish 

pools much organic residue is introduced. ~ithout further iecomposition this 

organic matter provides little soluble nutrients. It requires bacterial action 

to d.ecompoae it further and this produces tox:i!la S\1ch u ~S and reduces the 

level of d.issolved. oxygen in the pcol. Under these condi tious the ;,rater environ­

ment is ad.verse ror !is~ growth. Digester ef'nuent on the other hand is a clear and. 

tranapa.rent liquid, containing no organic residues. Thws a.part from providing 

the necessary nutrients tor plankton growth iig~ster eff!uent helps :uai:ltain 

good. trater conditions !or rapid, helat}iy, fish growth vi.th increased. food pro­

duction. 

3) Reduced. disease and improved. workers' heal th. 

Accori:ing to data provided. b7 the Pa...-asitic Diseases Prevention and Cure 

Research ::uurtitute ot Sichuan Province, by treating human and a.nima.l exCTement 

b7 b~~ fennentation about 95~ of the paraaitic eggs in the digester settle in 

the sl'IXige residues. These a.re tn>ically blood f"luke, hoolcvonn and roUJ:ldwor.n; 

other parasites such as anc7l'0ic spirochaeta~ i3senteriae bacillus, cclcn ba.cillus 

are completel7 or for the greater part killed. 'l'hua using biogaa effluent rather 

than untreated. excremen~ will ~atly reduce the i.n!ection rate of ~or~ers at 

fish ponds, leading to improved. health ~d higher a.tte!Uia.nc~ rate. 

Similarly common iiseases observed. in large fish, like bacterio enteritis, 

which had. an OCC'Ur3.nce nt" a.s high a.s 60-7~ i.-i the past have now occured in 

less tha.::i 5% of fish. 

4) Increased fish ,11.eld, lower production cost • 

.lccordi."lg to experiments carried out by the Ziguong ?ish 3riga.de, a.ppl;ri.ng 

biogas effluent plus a small amount of concenirated feed to a. large area 1~ 

breeding fish, will yield 680 - 730 jin of silver carp per mu, a. 46~ - 51% 
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increase ove:i:- the 450 - 500 jin ~r :m of the same fish bred ritr.. untreated. 

ef'!lu~t zd concentrated. feed.. itbe experiments of the Ziguong ?ish ?a.r.n 

further pointed. out, using biogaa f!f!luent to breed ;'ish !lOt onl;/ g:"'!a~l;/ i..."1-

crease its yield., but :Darkecily reduce the use of concentrated feed anci ::owe:­

the production cost. ?or eDmple, using biogas effluent, for every jL'1 of 

fis11 bred, only 0.7 jin of wheA.t bran is used, the feeding cost is J.20 Y....an; 

whereas uai.-ig untreated. effluent, for every jin of fish brd, 4-5 ji.n of ~eat 

bran is l"'.'9eded, costing 0.47 Yuan, 3n ~crease of 2. 3 times. Furthermore, the 

biogas e!t"luent treated. silver carps reach 1,160 jin, :nore than dcubling the 

yield. ot tzie Wltre&ted fish. Therefore, since 1977, the aforemention~ farm 

has e%panded its breeding of fish by applyi..'lg biogas effluent, broadly i.:l.creasir.g 

its fish production each year wh:le loweri.:lg its cost (see tahle 12), the 

results .-ere cutstanding. 

Results am Deve!opnent of Breeding Fish with Biagas Effluent 

by Ziguong ?ish ?arm 

Year :3iogas effluent Adult fish yield Ad.ult fish val..ie 
pond~ jin/100 mu (!uan) 

1977 50 36,699 13,052 

1978 30 44, 333 , 5' 370 

1979 100 6, ,431 23,242 

.. • - ... 
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