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EFFECTS OF DIFFERENT TYPES OF COMPQOSTS,
PHOSPHOGYPSUM AND MINERAL FERTILIZATION ON THE
CHEMICAL AND BIOCHEMICAL PROPERTIES OF AN ACID

SULPHATE SOIL AND THE YIELD OF RICE IN DJIBELOR
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Figure 6 : Carte des zones humides (mangroves, tannes et vasiéres) de la Basse et Moyenne Casamance.
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The deterioration of climafic conditions observed in Casamance
and the strong rise in salt by capillary action in the valleys had the
major consequence of acidifying the alluvial soils.

The harmful effects of this degradation of the climate and soils by
salinization on the living conditions of the populations, on the
distribution of local water resources and overall on the local
e long worried the public authorifies.

educe the effects of
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General objective:

The main goal of this study is to contribute to the increase of the
carbon content of the soill and to promote agroecological
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Experimental design

dThe experimental design was carried in Fisher blocks with four
repetitions. In each block, there are five elementary plots (2 m?)
corresponding to the freatments. These treatments were randomly
placed in the plots. The treatment was single factor organo-mineral
fertilization.

QFive tfreatment levels were studied:. control (TO), mineral fertilization
(MF) (200kg/ha 15N-15P-15K + 150 kg/ha Urea 46N-0P,0:--0K,0O),
phosphogypsum (Pho, 1 t/ha), the dose of compost formula 1(F1,
/t/ha) and compost formula 2 (F2, 7t/ha).

Manur  Rice  Poultry  Crushed  Freshgreen Total

: Sraw of

Formulas Ashes of straw _ ovster residus of  Peanut androooanon Urea Phosphogypsu

deadwood UMD (orizea  OFOPPINGS o crotalria retusa powder Pog m (kg)

. ShelIs gayanus k.

sativa :

4 2 85 0 0 0 436
2 85 190 8 2 434

istics of organic




Soil analysis

Soil sampling was carried out in 0-20 cm and 20-40 cm of each elementary plot
To determine the pH, the salinity and the microbial enzymatic activities, soil
samples were taken before and after the application of the treatments.

Soil pH and electrical conductivity (EC) were measured in a slurry with a 1: 2.5
and 1: 5 soil-to-water ratio (w/v), respectively.

B-glucosidase and acid phosphatase activities were analyzed for each sample.
B-glucosidase was analyzed using the method of Hayano, (1973) and acid
phosphatase analysis followed the Tabatabai and Bremner, (1969) procedure.

e humber of



Data processing and analysis

Analyzes of variance (ANOVA) at the 5%
threshold, Fisher's means comparison tests
erformed fo  establish  the
ifferences and fthe




Results on the soil variation according to treatments in each horizon

O Before the application of the treatments, there is no significant difference between the pH values of
the soil regardless of the horizon

deph (cm) Treatments T0Day T15Days T30davs T45Days To0Davs T75Days T9ODavs TI105Daws  T120Daws

Control TO  3.80 £02° 446 057 5.10 £026* 486+ 050° 6.66=0.15 633+0.15 596 1.1F 386+ 025" 416+ 0.05
F1 380 £02° 530 =060° 506 £066° 580 02° 680+03° 643+005 663=055 476006 490=0.10°

0-20 E2 380 £02° 443 £020" 486 +050%586 =015 633=x060° 643=011° 616049 456=006° 463 =023"
FM 380 £02° 466 £051° 5.06 £063* 586 =058 590+036" 636 040° 560+ 098" 406+ 0.06° 423 <005
Pho 380 £02° 490 £052% 503 £021°566 =075 6.60+031° 6.13+£030° 613032 3.86+021%4.10+ 0.10°*
Control TO  3.66 +0.30* 3.96 £0.15° 446 +023™ 453+023% 540+021° 463+041° 433057 363+0.11° 3.83+0.04°
F1 366 £030° 396 £0.12° 446 032 463+015° 593023 4532047 453055 406+ 046" 403 +01%

2040 E2 366 £030° 396 £011° 416 £023° 470+02" 576+021™ 460+043" 510+04™ 3.83+0.15*4.00=0.05%
FM 366 £030° 393 £0.11° 433+£041™ 473+£047° 566=011° 463+025 520+10™ 4.10+026° 3.93+0.06
Pho 366 =030° 396 0155 410 £0.17° 490=026" 580088 503=055 470+052°393+032" 393005
Pr>F 0.987 0.0001 0.021 0.0001 0.002 0.0001 0.007 0.0001 0.0001
Significance ns yes yes yes yes yes yes yes yes

n days after application of the freatments, significant effects (p<0.0001) were
cm horizon, The pH recorded in F1 (5.30) is significantly higher than F2
.90).

ents on the 30th, 75th and 90th days
and F2 (4.567) were



Results on the soil level of salinity and enzymatic activities

Before the application of the treatments, soil enzymatic activities and salinity did not

vary significantly (p>0.05) between the horizons.

TODay T120days

Deph (cm) Treatments Eimd"s" (ke PP l;hb‘l’:‘;::‘:;e s{gl“;e 8 Salinits (%) '55/'::?'3?"‘"&"” ?gsp‘/’:f:y“ S{‘;*l“:"' ¥ Salinits (%)
Control TO [14.22+4.24 * 60.32+2479* 102.68 +4.90* 12261 + 4172 16.63+27.40% 53.67+1281°
F1 |42+424° 60.32+24.79" 10268 +4.90" 114.13 £ 599" 76.42+9.87" 4842+1281°
0-20 2 |1422+424° 60.32+2479" 102.68 +490" 12858 + 14* 56.98+33.24% 53.67+1821°
M |1422+424° 60.32+2479° 10268 +4.90" 10241 +2387" 230841035 53.67+10.57"
Pho |1422+424° 60.32+24.79" 10268 +4.90° 8.80 + 0.26° 3547+1617™ 4237+2501°
Control TO |17.98+ 14.05° 4232+ 1660° 10992 +1879* [6.00+334° 9.52+8.04° 73.50+20.14*

F1  [1798+ 1405° 2324+ 1660° 1099241879 " 1044+ 343" 2920+ 16.19 52.50+ 3.89"
2040 F2 1798+ 14.05° 4232+ 1660° 10992 +1879* 1538+ 10.36° 38.61+19.07 68.66+25.59"
FM 1798+ 14.05° 232+ 1660° 10992+18.79° 785+255¢ 19.38+19.66% £81+1213°
Pho  [17.98+ 1405° 4232+ 1660° 10992+18.79° 1824+ 11.44° 24054828 5250+3323°

0.777 0.985 0.0001 0.002 0.63

ns yes yes yes




Results on the rice plant mortality rate according 1o treatments

The mortality rate of the plants was not significantly (Pr = 0.304) affected by soil amendment

and mineral fertilizer.

= T0 ®mF1 F2 =MF =Pho
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Results on the grain yield (kg/ha)

The highest grain yield is obtained with compost made from rice straw and
crushed shellfish (F1) followed by mineral fertilizer (MF).

The grain yield between the phosphogypsum treatments, the) compost (F2
and the control (TO) are not significantly different.

=T0 MF1 F2 mMF ®=Pho

2000




QOrganic matter has a greater effect on the parameters measured. This
could be explained on the one hand by a significant presence of
microorganisms (density) due to composts compared to phosphogypsum.
Indeed, even if it has the action of replacing sodium (Na*) attached to the
complex absorbing calcium (Ca?*) that it contains (Ndiaye, 1999),
phosphogypsum does not provide additional nutrients to the body. Beyond
the role of Ca?* on the leaching of the Na* sallt.

UThe hypothesis of a denaturation of the enzymatic reaction in the
presence of this product would be plausible with a considerable reduction
in the function of the responsible microorganisms.

ant note on compost amendments (F1 and F2) could explain the
ession of these on biological parameters. Referring
il pH influences the rate of enzymatic
mes and cofactors.
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QThe positive action of phosphogypsum on the survival rate of rice plants could be
explained by an immediate effect of reducing salinity. According to Mutsaars and
Van Der Velden, (1973), gypsum leaches sodium ions (Na*) and (Cl) in favor of
bivalent ions (Ca?*), (Mg?*) and (SO,?%). This is not the case with other types of
amendments. However, compared to the control, the compost formulas had
positive effects on the survival rate.

QAlso, the presence of organic matter in the soil is essential to maintain soil ferfility
and to reduce nutrient loss (Inckel et al., 2005). The significant effect of the
amendments is also marked at the level of grain yield and aboveground biomass.
This effect is more observed at the level of the amendments in F1. This could be due
to the rice straw and the oyster shell crumbs that make this formula so special.

e oyster shell crumb, rich in calcium, fixes the salts present in the sall,
rice straw enriches the soil with elements necessary for
ing to Inckel et al. (2005) organic matter
rus (P) and potassium (K)
esults are




dThe results of this study show that Organic amendments
from compost increase pH, density and microbial activity.
This promotes good behavior of the rice plants and better

yields.

rganic amendments based on
e an alternative to
inerals)
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