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EFFECTS OF SOLE AND AMENDED PLANT RESIDUES ON SERJTRIENTS CONTENT AND
GROWTH OF AMARANTHUS AmaranthusviridisL.)

E.l Moyin-Jesu
Department of Agronomy, Federal College of Agriaudt, Akure, Ondo State

ABSTRACT

A study was conducted in southwest Nigeria on tffece of woodash, sawdust, ground
cocoahusk, spentgrain and ricebran, used ordinarilgmended with goat, pig and poultry
manure on seed nutrients contents and growth paeasnef amaranthusAfnaranthus viridis

L.). Twenty organic fertilizer treatments were camga to the control (no treatment) and
4000kg/ha NPK fertilizer. Application of 6t/ha plaresidues to soil increased seed N, P, K,
Ca and Mg contents, and plant height, leaf arehraat growth. Spentgrain, woodash and
cocoahusk gave higher values of seed N and groestanpeters. NPK fertilizer gave better
value of plant height compared with the plant resil but spentgrain gave better leaf area
compared to NPK fertilizer. The residues signifitta increased seed Ca and Mg contents
unlike in case of Fertilizer. Amendment of plaaesidues with animal manure increased their
effect on growth of amaranthus. The seed N, P, @adcontent growth of amaranthus
increased with addition of plant resides.

KEYWORDS: Amaranthus, plant residues , sole andrated, seed nutrients and growth
parameters

INTRODUCTION

Small scale cultivators of vegetable crops in hutmigical countries use the same piece of landimoously, and
after some years the crops suffer from nutrienfgidacy, especially those of nitrogen and phosphdeading to
poor growth and low yield. Where common NPK fézét is used, the crops also suffer from lack dfieats not
supplied such as Ca and Mg. This is apart frompitmblems of scarcity and high cost of chemicatilfeer.
Therefore, there is need to investigate into Igcallailable, cheap organic fertilizers for vegegaptoduction. The
use of plant residues in vegetable production hatsreceived research attention, although decompoglant
residues are known to release appreciable amotintgrients into the soil. For example, Kunehal (1999) found
that application of groundnut haulin, maize stoaed mustard stover contributed considerable amofuntitrients
which improved nutrient uptake by rice and soilarig matter N, P and K contents.

Amaranthus viridis L. is a common vegetable growth for its edible leaveso the seeds may be fried for
consumption. In this study, plant residues suclwasdash, ground cocoahusk, ricebran, spentgrainsawdust,
applied sole or amended with type of animal manurere tried as fertilizers for amaranths. Thefieets on
nutrients composition and growth parameters of amthus were investigated.

MATERIALS AND METHODS

Experiments were carried out at Akure in the raie$b zone of southwest Nigeria on a sandy loam ddik surface
soil (0-15cm) has a pH (water) of 5.1, organic eraft.53%, 0.02% N, 4.6mg/kg extractable P and On@®l/kg
extractable K, 0.1mmol/kg exchangeable Ca and fl/kg exchangeable Mg (Folorunso, 1999). Thelyow
fertile soil had been cropped continuously for dang.

Twenty plant residue treatments, sole and amenN& fertilizer (400kg/ha 15-15-15 NPK) and contiolo

treatment) were applied to amaranthus soil. The filant residues were woodash, ground cocoahicaqran,
spentgrain (sorghum based brewery waste) and sawduee plant residues were applied sole at 6Gtfith\vaere
combined with each of goat manure, pig manure andtyy manure at the rate of 3t/ha each. The @attnents
were replicated three times one each of four canbsexcrops at the same site using a randomizegplsaenblock
design. The size of each of the 6 plots was?6fihe fertilizer and manure were incorporated s seven days
before planting. Prior processing of the residuas done to allow fast decomposition in the soil.
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Seeds of amaranthus were hand drilled in rowswleae 30 cm apart (20 rows, per plot) at the rat&.6fkg/ha.
Seeds were mixed with equal volume of sand for eygaad. Germination took place five days aftanfihg at 10
days after planting seedlings were thinned to aufatipn of about 535332 plants per hectare (i.& glants per
16nt plot).

One hundred and sixty plants were selected on plth Plant parameters such as height and lea aere
measured at second, third and fourth weeks aftertiplg. At senescence. The selected plants wemoted for the
determination of root lenght, and were oven-dri¢d7@&C for 24 h. The inflorescence was removed and the
extracted seeds were milled into powdered forme filled seed samples were digested with nitrofperic —
sulphuric acid mixture (AOAC, 1970). P was detered colometrically by the vanadomolybdate method, @a
and Mg were determined by atomic absorption spphttometer. N was estimated using the kjeldahhotkt The
mean seed analysis and plant growth data for gsntrents and four crops of Amaranthus are compasied) the
Duncan multiple range test at 5% level.

RESULTS AND DISCUSSION
The sole and amended plant residues increased rtimasaseed N (Table 1) P (Table 2), Ca (Table 8) g
(Table 4) contents, and plant height (Table 5) &ah (Table 6) and root length (Table 7) relato/éhe control.

Among the plant residues, spentgrain, woodash, @mwbahusk, gave better values of growth parameitrs
amaranthus such as plant height (Table 5), lea @rable 6) and root length (Table 7). They alad higher seed
N status (Table 1). The woodash also gave theehigaed Ca and Mg values. The sawdust and ricetinéh
gave the least values of growth parameters hatb#tst seed N values, although they had the higladses of seed
P. therefore, it appeared that the availabilityNofo the crop mostly dictated the growth of perfarmoe of crop
growth in southwest Nigeria soils (Ojeniyi, 1984o%h-Jesu, 2003).

The spentgrain mostly enhanced root growth of anthtes (Table 7). This agrees with the observatimtorunso,
1999; Moyin-Jesu, 2008) that its soil recorded lgest bulk density. This should have enhanced nagitake.
Hence spentgrain gave the highest values for pleight and leaf area.

The NPK fertilizer gave the best value for planighé compared with the plant residues, but speiriggave better
leaf area compared to fertilizer. The best plaiglht of amaranthus treated with NPK fertilizec@sistent with its
highest seed N value. However the plant residgesl wrdinarily or amended, significantly increaged> 0.05)
seed Ca and Mg values unlike in case of NPK feetili

The amendment of plant residues with goat, pig, @ndtry manure increased the plant height (Tabjdeaf area
(Table 6) and root length (Table 7). This agreéh the fact that the amendment increased seednkeoh except
in case of cocoahusk, However, the amendment adaltusk also increased seed P content. Thesevatiges
indicate the importance of N and P for the growitthe vegetable crop. The types of animal manacklbwer C:N
compared to the plant residues (Folorunso, 199€) sirould have enhanced the decomposition of thdues
thereby hastening release of N and probably P.

The seed N, P and Ca contents and plant heightalea and root length increased with addition @& sand
amended plant residues up to the fourth crop. Wewehe seed Mg content dropped after the thigiegtion of
residues. Therefore there was cumulative effeceésiflue additions on amaranthus growth and N acehRents.

CONCLUSION

It is concluded that application of plant residtesoil increased availability of Ca and Mg, to aamhus thereby
enhancing its growth. The amendment of the residuith types of animal manure enhanced their effect
amaranthus growth. Therefore the plant residuee efiéective as fertilizer for amaranthus.
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TABLE 1:The effect of plant residues plus manuré@seed Nitrogen under the four crops of Amaranthus

SIN Treatments ! 2" 3¢ 4" MEAN

1 Control 0.02a 0.03a 0.07a 0.03a 0.04a
2 NPK 15-15-15 2.780 3.57u 4.22t 4.33t 3.73r
3 Wood Ash (Sole 2.52k 2.86k 3.572 3.71r 3.171

4 Wood Ash + Goat Dung 2.58Im 3.14q 3.312KI 3.820 218

5 Wood Ash + Pig Dung 2.36f 3.15qr 3.56q 3.830p 3/a
6 Wood Ash + Pultry manur 2.53k 3.25¢ 3.56¢ 3.95¢q 3.230¢

7 Cocoa Husk (Sol 2.63mr 3.26s 3.848: 3.92¢ 3.41pc

8 Cocoa Husk + Goat Dung 2.42ghi 2.87kl 3.402n jRI50 3.05k

9 Cocoa Husk + Pig Dut 2.38fgt 2.75fy 3.256¢ 3.34f¢ 2.93ij

10 Cocoa Husk + Poultry mant 2.50fgh 2.950; 3.308} 3.59n 3.06k

11 Rice Bran (Sole) 0.136 0.17b 0.12b 0.13b 0.14b
12 Rice Bran + Goat Dung 0.14cd 0.18c 0.13bc 0.16e  0.15c

13 Rice Bran + Pig Dur 0.14cc 0.19c¢ 0.144¢ 0.15¢ 0.15cc
14 Rice Bran + Poultry manure 0.14cd 0.18c 0.13d 14@©. 0.18bc
15 Spent Grain (Sole) 1.41fghi 1.86¢cd 1.39m 149k  1.54f

16 Spent Grain + Goat Dung 2.37fg 2.73f 3.23f 3.33f 2.9fi

17 Spent Grain + Pig Dut 2.4hij 2.90KImnc  3.424¢ 4.18:¢ 3.2nc¢

18 Spent Grain + Poultry manure 2.44hij 2.77fgh 9Bi2 3.39gh 2.97j
19 Saw Dust (Sole 0.44hi, 0.87klmr 1.41nc 1.50jkl 1.05¢

20 Saw Dust + Goat Dung 1.40fghi 1.78fghi 1.91kl 40hi 1.87g
21 Saw Dust + Pig Dung 1.39fgh 1.79ghij 1.98h X49j 1.9fgh
22. Saw Dust + Poultry manure 1.40fghi 1.79ghij 0R.3 2.45i] 1.98j

Treatment means within each group or column follblg the same letters are not significantly différieom each other using
DMRT at 5% level.
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TABLE 2: The effect of plant residues plus manunée seed P under the four crops of Amaranthus

SIN__ Treatment 1 2" 3¢ 4m MEAN

1 Control 0.0238a 0.0418a 0.0524a 0.0494a 0.04185a
2. NPK 15-15-15 0.0696n 0.1136m 0.44m 0.154n 0.k204
3 Wood Ash (Sole 0.0856 0.143 0.1804¢ 0.1912 0.150(5¢
4. Wood Ash + Goat Dung 0.083qg 0.1498t 0.1894s 0n.21 0.1593p
5. Wood Ash + Pig Dung 0.12518v 0.2164v 0.2746v 804y 0.2252r

6 Wood Ash + Poultry manure 0.0668Im 0.104k 0.13521 0.1524kI 0.1162k
7 Cocoa Husk (Sole) 0.0402c 0.0696d 0.088d 0.0962d 0.073d

8. Cocoa Husk + Goat Dung 0.07160 0.1248p 0.1578p .166dp 0.0130d
9 Cocoa Husk + Pig Dur 0.0502( 0.0862( 0.1076¢ 0.1138¢ 0.1302n
10. Cocoa Husk + Poultry manure 0.0564h 0.0932h 1684 0.128h 0.0806h
11 Rice Bran (Sole) 0.095u 0.1622u 0.20528u 0.2238u 0.1716q
12 Rice Bran + Goat Dur 0.0874 0.1372( 0.1914 0.1818« 0.1495¢

13 Rice Bran + Pig Dur 0.066: 0.1138mi 0.1444n: 0.1544n: 0.1197k
14 Rice Bran + Poultry manure 0.0808p 0.1146n @ 0.1532m 0.1232Im
15 Spent Grain (Sole) 0.0328b 0.0534b 0.067b 019778 0.05775b
16 Spent Grain + Goat Dul 2.37fc 2.73f 3.23f 3.33f 2.9fi

17 Spent Grain + Pig Dung 0.041d 0.0664c 0.0778c 092e. 0.0692c
18 Spent Grain + Poultry manure 0.048ef 0.0826f 0®r.1 0.113f 0.0874f
19.  Saw Dust (Sole) 0.086s 0.148s 0.1872r 0.1958s .15480p
20 Saw Dust + Goat Dut 0.058 0.0974 0.1228 0.1328 0.1028h
21 Saw Dust + Pig Dung 0.060j 0.1016j 0.1284j 06138  0.1072j
22.  Saw Dust + Poultry mant 0.04d¢ 0.0766¢ 0.0948: 0.10312 0.07963

Treatment means within each group or column folblg the same letters are not significantly différeom each other using
DMRT at 5% level.

TABLE 3: The effect of plant residues plus manunéd seed Ca under the four crops of Amaranthus

SIN Treatment 1 2" 3¢ 4" MEAN

1 Control 0.04794a 0.04794a 0.04794a 0.0479a 03x79
2. NPK 15-15-15 0.0406t 0.0082s 0.0948s 0.098Imno .06®@tb

3 Wood Ash (Sole 0.8041 0.9612\ 1.0164 1.417 1.04965
4. Wood Ash + Goat Dur 0.8382\ 0.86321 0.96081 1.279q 0.9853

5. Wood Ash + Pig Dung 0.6306s 0.6916r 0.7662r apa3 0.831613q
6 Wood Ash + Poultry manu 0.4726n 0.5236n 0.598Kklnr 1.040jk 0.65855k
7 Cocoa Husk (Soli 0.5102¢ 0.5638( 0.63061 1.334 0.7597¢

8. Cocoa Husk + Goat Dung 0.5866q 0.6662q 0.7484g .078Im 0.7698p
9 Cocoa Husk + Pig Dung 0.42141i 0.4606i 0.523e 114 0.554g
10. Cocoa Husk + Poultry mant 2.50fgh 2.950y 3.308} 3.59n 3.06k

11 Rice Bran (Sole 0.6076 0.7452 0.8454 1.185¢ 0.8458

12 Rice Bran + Goat Dung 0.456k 0.50041 0.566jk 63pl 0.67175m
13 Rice Bran + Pig Dung 0.5326p 0.5896p 0.629p ahho 0.6943n
14 Rice Bran + Poultry manu 0.3698e 0.40241 0.45961 0.953¢t 0.54621
15 Spent Grain (Sole) 0.3526d 0.383cd 0.4374d ®007 0.52e

16 Spent Grain + Goat Dung 0.487n 0.5476n 0.63820 .897ef 0.6425k
17 Spent Grain + Pig Dung 0.3648e 0.399de 0.461g 885e. 0.5275e
18 Spent Grain + Poultry manure 0.4392j 0.4728j 46;.5 0.959fgh 0.6043;
19. Saw Dust (Sole) 0.38629g 0.4128¢g 0.4788h 0.978hi  0.5639h
20 Saw Dust + Goat Dur 0.30961 0.342( 0.4074 0.810« 0.4673d
21 Saw Dust + Pig Dung 0.4596KkI 0.491k 0.576jkI 8Blinn 0.6524kl
22, Saw Dust + Poultry manure 0.285b 0.3134b 0.370b 0.742b 0.4276¢

Treatment means within each group or column foleblg the same letters are not significantly différgom each other using
DMRT at 5% level.
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TABLE 4: The effect of plant residues plus manunetiee plant height of Amaranthus between 2 to 4kaedter planting under
different crops (cm)

SIN Treatments ! 2 3¢ 4" MEAN

1 Control 0.08a 0.,08a 0.02a 0.02a 0.02b
2. NPK 15-15-15 0.01a 0.07a 0.07a 0.04a 0.47a
3 Wood Ash (Sole) 0.28u 0.43v 0.66u 0.59v 0.49r
4, Wood Ash + Goat Dung 0.25t 0.38u 0.60t 0.54u 5.4

5. Wood Ash + Pig Dung 0.20pq 0.31r 0.48pq 0.47r 370.

6 Wood Ash + Poultry manu 0.17Irr 0.25n 0.40n 0.40r 0.30k

7 Cocoa Husk (Sole) 0.20p 0.29p 0.460 0.43pq 0.35n
8. Cocoa Husk + Goat Dung 0.22r 0.34ts 0.54r 0.47s 0.80s

9 Cocoa Husk + Pig Dut 0.1314t 0.197h 0.31114l 0.346i, 0.2451f¢
10. Cocoa Husk + Poultry mant 0.16k 0.21jj 0.39k 0.34k 0.28

11 Rice Brain (Sole) 0.14bh 0.157c 0.42b 0.1b 0.43p
12 Rice Bran + Goat Dung 0.15 0.23k 0.36] 0.3g 70.2
13 Rice Bran + Pig Dur 0.5326} 0.5896} 0.629; 0.996hi 0.69431
14 Rice Bran + Poultry manure 0.12d 0.17e 0.27d 32de 0.22de
15 Spent Grain (Sole) 00.12de 0.17ef 0.27de 0.32f .22de

16 Spent Grain + Goat Dung 0.18n 0.25mn 0.42n 0.38m 0.31kl

17 Spent Grain + Pig Dur 0.1c 0.17c¢ 0.26¢ 0.31cc 0.21c¢

18 Spent Grain + Poultry manure 0.16k 0.23kl 0.38k 0.37I 0.29j

19. Saw Dust (Sole 0.13f 0.19gt 0.30f 0.34 0.24f

20 Saw Dust + Goat Dung 0.10b 0.16c 0.25bc 0.31d  20t0.

21 Saw Dust + Pig Dung 0.141 0.19g 0.34i 0.3gh @.25
22. Saw Dust + Poultry manure 0.1284fg 0.1432b @10 0.2894c 0.2169cd

Treatment means within each group or column follblg the same letters are not significantly différieom each other using
DMRT at 5% level.

TABLE 5: The effect of plant residues plus manunetiee plant height of Amaranthus between 2 to 4kaedter planting under
different crops (cm)

SIN Treatment 1 2" 3¢ 4m MEAN
1 Control (No fertilizer) 4.50a 4.48a 4.50a 4.49a 494
2. NPK 1£-15-1% 28.22c 43.341 52.30v 54.301 44 .54\
3 Wood Ash (Sole 12.1ef 15.661 22.051 24.10f¢ 18.481
4. Wood Ash + Goat Dung 16.49I 21.47jk 35.550 3i.34 27.710
5. Wood Ash + Pig Dung 18.55n0 22.321 32.71n 33.61lm 26.80n
6 Wood Ash + Poultry manu 0.17Imr 0.25n 0.40m 0.40r 0.30k

7 Cocoa Husk (Soli 15.46jk 27.34; 39.74c¢ 41.23¢ 33.80¢
8. Cocoa Husk + Goat Dung 18.32n 2.91lm 29.54kl 1@Q0. 25.22j
9 Cocoa Husk + Pig Dung 20.97p 26.690 37.880p 87.90 30.36p
10. Cocoa Husk + Poultry mant 27.81 37.86¢ 44.02 45.04¢ 38.68s
11 Rice Brain (Sole) 7.11b 12.43cd 16.23c 18.41q 588
12 Rice Bran + Goat Dung 13.59h 18.84h 26.78i 28.90 22.03h
13 Rice Bran + Pig Dung 14.35i 21.19j 27.59 30.10] 23.31j
14 Rice Bran + Poultry manure 15.32j 23.20mn 29.10k 35.50I 24.78k
15 Spent Grain (Sole) 17.60m 23.16mn 30.22Im 3R.88) 25.47Im
16 Spent Grain + Goat Dul 23.58 31.79 40661 48.15: 35.05
17 Spent Grain + Pig Dung 26.32t 36.46t 43.15s 616.1 38.02s
18 Spent Grain + Poultry manure 28.80v 37.37s 48.16 58.30t 41.41u
19, Saw Dust (Sole 9.46¢ 11.70t 14.71t 15.21t 12.77t
20 Saw Dust + Goat Dur 10.74c 12.06¢ 16.99¢c( 17.60¢ 14.35¢
21 Saw Dust + Pig Dung 11.80e 15.11e 19.68e 21.11e 16.93e
22. Saw Dust + Poultry manure 12.97g 11.869 22.23fg 23.82f 18.97fg

Treatment means within each group or column foleblg the same letters are not significantly différgom each other using
DMRT at 5% level.
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TABLE 6: The effect of plant residues plus manunette leaf area (cthof Amaranthus under four crops.

SIN Treatments 3 2 3¢ 4" MEAN

1 Control (No fertilizer) 2.50a 2.53a 2.50a 2.49a 512

2 NPK 15-15-15 10.64hi 16.643l 24.673ij 32.90h 2Pi.

3 Wood Ash (Sole) 8.31e 13.91ef 22.38gh 27.62g 618.0
4. Wood Ash + Goat Dung 14.83k 20.741 28.98| 3%96] 25.131
5. Wood Ash + Pig Dung 15.35Im 22.40 29.49m 47.26lm 28.64p

6 Wood Ash + Poultry manu 17.39¢ 25.59¢ 31.35r 47.01 30.84

7 Cocoa Husk (Sole) 8.92f 12.23d 21.96q 25.85e 417.2
8 Cocoa Husk + Goat Dung 14.12j 21.18m 32.940 Bt 26.41n
9 Cocoa Husk + Pig Dur 17.830p! 25.69¢ 34.80c¢ 42.84¢ 30.29¢
10. Cccoa Husk + Poultry mant 20.03 27.24 36.81 47.04 32.78:
11 Rice Brain (Sole) 5.14b 7.91b 1.62b 14.38b 9.76b
12 Rice Bran + Goat Dung 10.27gh 14.90g 17.82e 9t9.7 15.70d
13 Rice Bran + Pig Dur 14.08 18.12 24.19 32.96t 22.34
14 Rice Bran + Poultry manure 17.860p 22.800p 25.49 36.27kl 25.61Im
15 Spent Grain (Sole) 16.62n 21.94 34.19p 39.020 .95»7
16 Spent Grain + Goat Dung 24.80s 40.96s 55.32s 9981. 50.77t
17 Spent Grain + Pig Dut 26.34 42.71 65.48 98.22 58.19t
18 Spent Grain + Poultry manure 35.34u 52.71u 84.33 126.49u 74.72v
19. Saw Dust (Sole 5.94¢ 8.42¢ 13.73( 17.50¢ 11.40¢
20 Saw Dust + Goat Dung 7.71d 13.50e 16.60d 26.31ef 16.03de
21 Saw Dust + Pig Dung 10.11g 15.17gh 18.47f 33.10i 19.21h
22. Saw Dust + Poultry manure 15.211 18.58jk 21.94g  35.40] 22.78jk

Treatment means within each group or column follblg the same letters are not significantly différieom each other using
DMRT at 5% level.

TABLE 7: The effect of plant residues plus manumelte root length (cm) Amaranthus under four crops.
SIN Treatments S 2N 3¢ 4m MEAN
1 Control (No fertilizer 3.21¢ 3.74¢ 3.40¢ 3.54¢ 3.47¢
2. NPK 15-15-15 10.00d 15.37bc 14.15b 14.35b 13.47d
3 Wood Ash (Sole 11.71¢ 14.43t 19.67¢ 21.41¢ 16.81¢
4. Wood Ash + Goat Dur 13.469 16.84¢ 21.83f¢ 22.401 18.63f
5. Wood Ash + Pig Dung 15.34Im 17.07de 22.12h 23.12 19.41h
6 Wood Ash + Poultry manure 17.440p 23.200 29.56s 0.88s 25.25pq
7 Cocoa Husk (Soli 13.57¢l 19.73¢ 22.83i 25.31jk 20.36
Cocoa Husk + Goat Dul 14.03h 20.14 24.90mr 27.24r 21.58k
9 Cocoa Husk + Pig Dung 15.03kl 23.130 26.34p 29.31  23.45n0
10. Cocoa Husk + Poultry manure 15.16l 23.550p 5.4 28.29p 23.12n
11 Rice Brain (Sole 7.46k 9.84k 16.83¢ 17.40 12.88t
12 Rice Bran + Goat Dung 13.40g 19.87gh 22.43hi 1@6. 20.45i
13 Rice Bran + Pig Dung 16.80n 21.87Im 23.86k 265  22.25m
14 Rice Bran + Poultry manure 17.300 22.86n 24.49Im 27.42no0 23.02n
15 Spent Grain (Sole) 18.36q 21.701 26.87q 30.45r 4.3%
16 Spent Grain + Goat Dung 19.50r 25.77q 27.17qr 233t 25.92r
17 Spent Grain + Pig Dut 21.70¢ 26.42 30.86 33.81L 28.20:
18 Spent Grain + Poultry manure 22.48t 27.07s 201.60 34.44v 28.90t
19. Saw Dust (Sole) 8.02bc 9.93b 15.77c 18.32d 1t3.0
2C Saw Dust + Goat Dut 12.02¢e 17.731 21.691 2383r 18.82f¢
21 Saw Dust + Pig Dur 14.18j 20.75 22.77i 24.82 20.63i,
22. Saw Dust + Poultry manure 14.88k 21.04jk 24.14k  25.09jj 21.29k

Treatment means within each group or column foleblg the same letters are not significantly différiom each other using
DMRT at 5% level.
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