Chapter III

Results

3.1 Chemical composition of latex serum
In order to utilize latex serum, variation of chemical composition among lots was
studied. Latex serum were prepared and determined for chemical composition. Table 3.1

shows that there were large amount of plant nutrient i.e., ammonium and total nitrogen,

phosphate, potassium and minor elem x_serum prepared from skim latex and

ation of total nitrogen in CS and DS
i & is variable, with average values
T——

',,Wesent as NH,’, the preferred

deproteinized skim latex. Figure

during August, 2000 and Octo’&

—7 —— &
ranging from 0.6% to 0.9%, a signi

form of nitrogen of the ri 24 to 146 ppm. The data
indicated that sulphate (SO manganese (Mn~") tend to be
relatively constant in d om 2,122 to 4,237 ppm
Sulphate ranged from 13 L w 7 ﬁgﬁ from 2.75 to 6.03 ppm
Magnesium (Mg”") in CS ari i ing from 2.32 to 68.65 ppm.

Concentrations of trace Sen 5._ Tates ,ram ay be benefit or detriment in crop
R e =

production therefore; analy $ment: y. Copper (Cu*") level, which

d of 1.0 ppm of wastewater from

factory. Iron concentration ranged E@I ’-:P? ppm. Manganese ranged from 0.07 to
i ML S RS, .

except Mg content. The ayerage total nitrogen of 0.636% was in the form of NH,;" about

0.532%. Potas u %ﬂ ﬂ ngWnE\jh’}r F]’%-ged from. 28 to 89
ed from 13.99-17.03

ppm. Sulphate rang Icium content ranged from 2.75 to 3.42 ppm
whereas magnesium ranged from 07.5 ranged fro .071 ppm,
whichQs ﬁi} ‘iﬂémﬂwﬁﬁﬁ m glon raﬁm 1.00 to
1.66 ppnﬂand Mn*" ranged from 0.05 to 0.11 ppm. Zinc concentration in DS ranged from
78.60 to 157.30 ppm. It was also exceed the standard of Thailand wastewater from factory.
The mean total nitrogen of control latex serum was 7.25 g/L, thirty fold higher than
that of Hoagland solution, which was 0.238 g/L. Phosphorus was 0.072 g/L, closed to 0.093

g/L of Hoagland solution. Potassium content in the latex serum was 3.4 g/L, fifteen times

over that of Hoagland solution.
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3.2 Effects of CS and DS o f ri pe eedli (i’h"nonic culture
3.2.1 Effects of C | gr } S 3 i ‘oponic culture
Hydroponic culture ompare in Hoagland solution with

nutrient solution in hydroponic culturecﬁfe“n '_- were responded best to 1%DS (Lot
no. 000803) and 1%CS ot no 000903 Table 32 ahdhig.3.3 showed that rice seedlings in
Hoagland solution werg tallest-{16.11ci)-bul-iolsigaiticantly different from 15.64 cm of
1%DS, followed by 14. 0% ¥ . Whe At - of DS was increased to 7%
and 9%, the rice seedli s died at days after applying se x . The height of the rice

seedlings gro %, S%Fm 9%CS and ater were not different. Rice seedlings
ookl W A TR TR S o ¢ e

application and ﬁn&!y died.

T 0k (e e s

water, which was 1.51 fold compared with Hoagland solution indicating the lack of nutrients.

The highest root length of serum treated seedlings was also observed in very diluted
concentration (1%) of CS that was 0.83 fold comparing to Hoagland solution (Fig.3.4).

Rice seedlings received 1%-7% CS and low concentration of DS (1% and 3%)
showed leaf number not significantly different from that of Hoagland solution, which were
0.94 fold to 0.97 fold comparing to those of Hoagland solution. The lowest leaf number was
found in tap water treated seedlings that was 0.75 fold of Hoagland solution.
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Table 3.2 Effects of CS and DS on seedling height, root length and leaf number of SPR 1 and
KDML 105 (21 day-old seedlings) in hydroponic culture

Treatment SPR 1 KDML 105
Height Root Leaf no. Height Root Leaf no.
(cm) length (cm) length
(cm) (cm)
Tap water 13.75bc 17.52a 3.10c 13.5% 9.93a 3.00c
Hoagland 16.11a 11.59b ? 13a 18.84a 9.10ab 4.00a
1% CS 14.59b 9.61bc 4 6}{/ 17.00ab 7.26bcd 3.67ab
3% CS 14.37bc 801cd 4 OGa ‘_17 1lab  7.42bcd 3.90a
5% CS 13.64bc ;6;,_36d« 4.00a 13.'8‘7bcd 6.53cd 3.70ab
7% CS 13 49by( cd 3.88a 13.80de 6.03cd 3.43bc
9% CS 13.66bc 7 d { ‘3.50b 14.41cde 6.53cd 3.00c
1% DS 15.64a % A\ - #.alOa 16.33bc 8.11abc 4.00a
3% DS 13.3 8 o 90a 15.62bed  7.43bcd 3.89ab
5% DS 13.30c '; ;;] 3¢ 14.17de 5.87d 3.14¢c
%CV 7.82 . 7 9'}*8‘ 12.18 26.28 11.98

Note: Means (from 10 replicates) in / columfollow@g__the same letter are not significantly different
: ’P;:.‘-.a Id

at P<0.05 by DMRT JE

Figure 3.2 Growth condition of rice plants in hydroponic culture
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Figure 3.3 Growth of SPR 1 seedlings supplemented with CS and DS in hydroponic culture
a. plant height b. root length c. leaf number
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Figure 3.4 Shoot and roof length of SPR 1 seedlings supplementéd with CS and DS in
hydroponic culture a. CS b. DS from left to right: tapwater, Hoagland solution,
N:P,05:K,0=15-15-15, 1%, 3%, 5%,7% and 9%

3.2.2 Effects of CS and DS‘on growth*of KDML 105 in hydroponic cultare
As shown in Table 3.2, the average seedling height of 1% and 3% CS were not significantly
different from Hoagland solution. It was approximately 0.90 fold comparing to those of
Hoagland solution. The following treatments were 1%, 3% DS and 5% CS. The lowest
height of 13.59 cm was seen in tap water grown seedlings, which was 0.72 fold compared

with Hoagland solution.
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Figure 3.5 Growth of KDML 105 seedlings supplemented with CS and DS in hydroponic
culture a. plant height b. root length c. leaf number
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Similar to SPR 1, the rice seedlings grown in tap water had longer root length than
those of other treatments, followed by Hoagland solution treated seedlings. Rice seedlings
received CS showed the root length of 0.66 to 0.82 fold comparing to Hoagland solution
(Fig.3.5&3.6).

Statistical results showed that there was no significant difference in leaf number
between 3%CS, 1%DS and Hoagland solution grown seedlings. At high concentration of
both sera, numbers of leaves were not different from tap water. They were 0.75 and 0.79 fold

in 9% CS and 5%DS respectively as compared to that of Hoagland solution.

Figure 3.6 Shoot and root length of KDML 105 seedlings supplemented with CS and DS in
hydroponic culture a. CS b. DS from left to right: tapwater, Hoagland solution,
N:P,05:K,0=15-15-15, 1%, 3%, 5%,7% and 9%



3.3 Effects of CS and DS application on growth and yield of SPR 1 under greenhouse
condition (Pot Experiment I)

Rice plants applied with chemical fertilizer showed the highest height and tillers/hill
followed by CS9 at 70 days after germination (Table 3.3 and Fig. 3.7, 3.8). At harvest rice
plants applied with CS9 showed highest shoot dry weight, root dry weight and panicles/hill
with delay flowering by 16 days. It also produced the highest grain yield of 1.08 fold
comparing with chemical fertilizer. All the results suggested that 9% CS (CS9, 117 kgN/rai)
is equivalent to chemical fertilizer (N:P,05:K,0 = 16-20-0 at 30 kg/rai)

//

3.3.1 Growth of SP \Q ‘

The results are illustrat S applled with CS9 (117 kgN/rai)

were taller than other treat ays after germination. There

was no significant differe h of rice plants applied with
various concentrations

Tillers per hill i i 1 i “jne . concentration of CS. The

Treatment Plant height
Day70

Root dry Flowering
weight(g) day

Ci 109.63b
c2 _ 82.90d
csl 43.40cde  2.1de | 108.33bc
Cs3 44, sscﬁ 1.9de 3.05¢ 181c 106.00bc
CS5 46.00c ¢ 4~ 3.6d 3.10¢ 106.22bc
cs7 ﬂﬁﬂ (J ni] Qfl ?ﬂ EJ ’Eﬂi 98.40c
Cs9 98.60c
DSI 40 08de 1.5de € 1.83¢ = 125  g108.83bc
WEREN TR NS TN A B
% Oe 00ab
DS7 45.65¢ 2.5de 5.61d 2.70¢ 113.90b
DS9 40.00de 1.8de 6.65d 2.71¢ 123.22a
%CV 11.99 58.93 4238 54.13 8.82

Note: Means (from 10 replicates) in a column followed by the same letter are not significantly different

at P<0.0s by DMRT
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The shoots dry weight of CS trgated plants were all statistically comparable and
o 4 T, [ S8 B
1.26 fold over fertilizer control. There was no significant difference between DS1, DS3 and
DSS5 treated plants and untreated plants (Table 3.3).

Statistical results showed that the CS treatment, CS9 produced highest root dry
weight of 9.71 g, which was comparable with those treated with chemical fertilizer control.
All DS treated plants and CS1, CS3, CS5 treated plants show the results that not significant
different from the untreated plants.

The average flowering day of CS9 treated plants was 98.6 days, about 16 days later
than that of chemical fertilizer. There were no differences in the mean of flowering day
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between CS1, CS3, CS5 and DS1 applied plants. DS treated plants tended to flowering later
than CS treated plants.

a

Figure 3,8.Growth and development of SPR 1 supplemented with.CS and DS under
greenhduse condition'a. ‘supplemented with CS: untreated control, chemical fertilizer, CS1,
CS3, CSS, CS7 and'CS9 'b. supplemented with DS: untreated control, chemical fertilizer,
DS1, DS3, DS5, DS7 and DS9

3.3.2 Yield and yield component

Rice plants applied with CS9 were comparable in producing panicles with
chemical fertilizer control and significantly better than those applied with lower concentration
of CS and all concentrations of DS. There was no significant difference between DS treated

plants and untreated plants.
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Statistical results showed that the highest grain yield of 17.11 g per plant obtained
from plants treated with CS9. It was higher than that of chemical fertilizer but significant
difference was not found. Application of DS did not significantly increased grain yield than
the untreated plants and those applied with low concentration of CS.

The average 100 grain weight of CS treated plants tended to decrease with increasing
concentration of serum whereas DS treated plants (DS1, DS3 and DSS5) produced less than
100 grains. CS1, CS3 and CS5 produced 100 grain weight higher than chemical fertilizer

control but not significantly different. No signiﬁcant difference in percentage of filled grain

')e 3.4).
tio d yield component of SPR 1

Treatment Panicles/ ' ight/ %filled grain  %unfilled

hill }. / . e
Cl 0.9d " #0610 . ns79.93 ns20.07
c2 1088 Asofa 5 23058 W, 76,95 23.05
Csl 1.7cd : . .84.05 15.95
CS3 2.0cd 76.83 23.17
S5 3.7¢ 76.57 23.33
Cs7 7.7b 77.76 22.24
CS9 11.42 74.57 25.43
DSI 0.7d 83.57 16.43
24.76
24.61
34.66
30.33

50.05

and unfilled grain was found among trea

Table 3.4 Effects of CS anq.; i

at P<o.05 by DMRT ND: not determined

. ANANNGA N INE0EY. .

greenhouse condition (Pot Experiment I)

At 70 days after germination rice plants applied with chemical fertilizer were highest
and produced tillers/hill closed to that of CS9. At harvest rice plants applied with CS9
showed highest shoot dry weight, root dry weight and panicles/hill with delay flowering by 10
days. It produced grain yield of 0.76 fold comparing with chemical fertilizer.

120433461



3.4.1 Growth of KDML 105

The results revealed that the mean height at 70 days after germination of rice plants
was increased with increasing concentration of CS. A maximum of 99 cm height was
obtained from fertilizer control but not significant different from CS9 which was 96 cm
height. There was no significant difference in the growth of rice plants applied with various
concentrations of DS and untreated rice plant.

The data presented in Table 3.5 and Fig.3.9 clearly indicated that tillers/hill was

significantly increased when increasing concentration of CS. The highest tillers/hill was

obtained when applied with CS9 and ¢ lizer. No significant increase in tillers/hill

was found in rice plants applied ions of DS. It was about only 0.12 to

0.3 fold comparing with igure 3.9 shows growth and

Table 3.5 E DS cation on gr: .of KDML 105

Treatment  Planiheig! ‘s/hill . Shootdry . Rootdry  Flowering
0 eight (g) day

Cl . o0 177 Tlcde  71.00bc
2 - ALy 51.70¢
csl — 1 82.43a
Cs3 . | 1.49cde  69.00bcd
CS5 20¢ 67.10cd
cs7 65.00cd
Cs9 61.40d
DSI1 74.86abc
DS3 61.20de =, 2.5cd 0.8.54d 1.92cd 73.00abc
] SRR VELY SRR e
DS7 56.90¢ 2.1¢d 1.93de 0.90de 77.44ab

Note: Means (from 10 replicates) in a column followed by the same letter are not significantly different

at P<o.0s by DMRT
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than the un%reated plants. The highest shoot dry weight of 17 g was obtained when applied the
rice plants with the highest concentration of CS (CS9). There was no significant difference

between DS1, DS3, DS5 treated plants and untreated plants.

Statistical results show that the highest root weight of 4.80 g obtained from plants
treated with CS9 was comparable with those treated with lower concentration and those
applied with DS. There was no significant difference between CS9 and chemical fertilizer
control treated plants. DS treated plants of DS1, DS5, DS7 and DS9 showed the results that
not significant different from the untreated plants.
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It was found that rice plants applied with CS9 had delayed flowering day about 10
days comparing with chemical fertilizer (51.7 days). The flowering day gradually increased
with decreasing concentration of CS. The rice plants applied with DS had flowering day
ranged from 73 to 78 days, which were not significantly different.

Figure 3.10 Growth and development of KDML 105 supplemented with CS and DS under
greenhouse condition a. supplemented with CS: untreated control, chemical fertilizer, CS1,
CS3, CS5, CS7 and CS9 b. supplemented with DS: untreated control, chemical fertilizer,
DS1, DS3, DS5, DS7 and DS9

3.4.2 Yield and yield component
The results showed that rice plants applied with CS9 were produced panicles
significantly better than those applied with chemical fertilizer control, lower concentration of

CS and all concentrations of DS. It produced panicles/hill of 1.26 fold comparing with
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chemical fertilizer control. There was no significant difference between DS treated plants and
untreated plants (Fig. 3.10).

Table 3.6 shows that the highest grain yield of 13.03 g per plant in chemical fertilizer
control applied plants in comparison to those of 9.89 g and 4.62 g in CS9 and CS7 applied
plants, respectively. Application of DS did not significantly increase grain yields comparing
to the untreated plants, and similar to those applied with low concentration of CS (1-3%)

As same as untreated control, CS1, CS3, DS1, DS7 and DS9 treated plants produced
grains that less than 100 grains whereas all other treatments produced 100 grain weight

ranged from 2.206 to 2.424 g which wer ificantly different.

ed rf]/ ased when increasing concentration
aring to @treated control (C1). The DS3
treated plants produced ngst pei entam grain, which was not different
from those of DSS5 and unircated.¢on “.' .‘ Percent \Wrain was contrary to that of

filled grain.

The average percentage o
of CS. This was 55.77% in

Treatment  Panicles Braj
hill , & \ grain
Cl I3e 52e 7o BsND | 84.0% 15.95¢
bl < G
C2 8.9b LT 76.29ab 23.71bc
Csl 0.8¢ 0.30e—— ND 79.73ab 20.27bc
Cs3 2.1e [fsde s 7 A

o 2 77.96ab 22.04bc
%ﬁ‘ 26.03bc

CS7 63chd 462 68.66b 31.34b
CS9 11.2a D 98 1 155.77¢ 44.23a
DSI 06e . 032 NP 67.37bc 32.63ab
DS3 1A EJ cﬂ jzw EJ /] ﬂz@a' 15.78¢
DS5 ﬁay EJ ’gzm L 4341 261 17.39¢
DS7 ﬁ’!Se 117 & ND o  7733ab qu 22.67bc

%CVe 5461 6823 637 1493 4437

Note: Means (from 10 replicates) in a column followed by the same letter are not significantly different
at P<0.05 by DMRT, ND: not determined

All the results suggest the same trends as observed with SPR 1 that CS9 (117
kgN/rai) is the best treatment for KDML 105 although not as good as chemical fertilizer (C2).
Since all the DS treatments were not significantly different from untreated control (C1), DS

shall be omitted from the next experiment.
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3.5 Effects of CS and DS application on nutrient content of rice straws

3.5.1 Effects of CS and DS application on nutrient content in straws of SPR 1

Only some rice straw samples were analyzed to compare the effect of latex serum
with that of chemical fertilizer. Fig. 3.11a showed that all treatments except chemical
fertilizer resulted in increasing content of N in rice straws of SPR 1. N content of low latex
serum (CS3, DS3 and DS5) treated plants was not significantly different. This was about
1.55% comparing to 1.26% of untreated control. The DS9 applied plants showed the highest

N content of 1.848%, whereas the lowest i}%% was found in chemical fertilizer treated

plants.

S lants from CS3, CS5 and CS9
untgglted m Phosphorus level in C2 was

i T"MO ppm in DS3 treatment as
-'.;NDS, P level were decreased

Fig. 3.11b showed th
treatments were slightly deqm
close to the untreated co
compared to untreated co
from 3,000 ppm to 2,400

Magnesium content \) of SP. appli chemical fertilizer (559 ppm)
applied with chemical fertilizer
2] T 1 with latex serum about 6 fold.

Fig. 3.11 and Eble 8.7 supported th!;t TateM?lon show the tendency to

increase some nutrient eontent (N Koand =S ) instraw, but ot ine rease toxic elements such as

Cu and Zn. — -
J g

Table 3.7 Effects of CS Ec.i DS application &g,nutrient content in straws of SPR 1

‘ P Tal [ Vs ‘
Treatment p | Cafppmw)| Mg (ppmw) mw) iF1 (ppmw) Mn (ppmw)
45938 3812 296 13.30 1363 96.10
4626 70.00
~

QW 5ﬂ\3ﬂ3§3m SR TN 2R B
5084 4046 254 12.20 795 66.70
CS9 5185 4201 323 12.70 1135 62.30
DS3 6422 3670 312 13.40 1138 72.90
DS5 5681 4106 303 12.30 1080 60.20

DS9 5626 3688 334 12.30 847 108.80
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mgna

Figure 3.11 Effects of latex serum application on nutrient content in straws of SPR 1 at
harvest a. total nitrogen (N) b. phosphorus (P) ¢. potassium (K) d. zinc (Zn). Bars with the
same letters are not significant different at P<0.05 by DMRT.
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3.5.2 Effects of CS and DS application on nutrient content in straws of KDML 105

The nitrogen contents of rice straw receiving both kinds of serum at all concentrations
were higher than those of untreated control and chemical fertilizer (Fig. 3.12a). The CS9 and
DS9 treated plants had N content of 1.7-2.7%, which were 2-3 fold higher than that of
chemical fertilizer (C2).

Fig 3.12b shows the opposite trend with N content that, chemical fertilizer treatment
(C2) showed higher P (3,189 ppm) than other treatments and this was two fold over untreated
control. P level in CS3, DS5 and DS9 were not significantly different, ranging from 2,410 to

2,591 ppm. The CSS5, CS9 and DS3 Uﬂt Were also not different and ranged from

1,790 to 1,888 ppm.
ncreased concentration of CS

as decreased (Fig. 3.12¢). K

Increasing level of K
from CS3 to CS9 whereas K
level of CS9 was 9,420 ppm

which was the highest tre

om chemical fertilizer control,
The results of oth 5 are shown in Table 3.8.

All treatments except CS5 an | i of sulfur in the straws as

was 6,084 ppm, while for

All treatments were of rice straws after treatment

as compared to untreated co h- 0S¢ . Significantly higher straw
concentration of magnesium was ' r control treatment (661 ppm). Mg
concentration increased sngmﬁcanﬂ&%!hb casing levels of CS; whereas, it decreased with

Table 3.8 Effects of Cﬂnd 8

enazl straws of KDML 105

Treatment S (ppmw) Cappmw) Mg (ppmw) Cu (ppmw) Fe (ppmw) Mn (ppmw)

s QU
S Wy TR0 ] ma B

DS9 6369 3233 374 14.10 1119 130
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Figure 3.12 Effects of latex serum application on nutrient content in straws of KDML 105 at

harvest a. total nitrogen (N) b. phosphorus (P) c. potassium (K) d. zinc (Zn) Bars with the
same letters are not significant different at P<0.05 by DMRT.



44

Concentration of manganese in rice straws of KDML 105 treated with both sera was
increased when increasing level of serum. It was noticed that CS treated plants had higher
Mn level than those received DS at the same concentration. The highest content of 431 ppm
was found in CS9, two fold over untreated control (193 ppm), whereas the highest of DS
treated plants was 130 ppm in DS9.

All results showed that both sera did not increase copper and zinc content in the
straws of KDML 105 as compared to untreated control. It can be concluded that using

various concentrations of latex serum as fertilizer in rice should resulted in higher N, K and S

which are major elements in rice straws wit y significant increase in Fe, Cu and Zn.

=\

3.6 Effects of CS and DS appli tri & of rice seeds
— —

—
3.6.1 Effects of CS a i nt in seeds of SPR 1
Figure 3.13a shows_si in_rice seeds treated with all

grain receiving both sera

concentrations of CS and D

In contrast, Fig. 3.13b ¢

were significantly lower contain high phosphate

chemical fertilizer (C2=3,079 ightly decreasing in all serum treatment comparing
el e ¥ P ¢ -
to C2 (Fig. 3.13c¢).

o i o :
_"}' — .l'.":l"’i"u-‘ -""‘r-

e A e ]
Seed sulfur concentrations ‘Were increasec
1 DS9 treatment. There

(Table 3.9).
Calcium content of the.rice seeds applied with CS was higher than those received DS.

No significant ﬁj‘mﬂeﬂe@% ﬁ%ﬁ%tﬁﬂﬂ«ﬁer control, CS3 and

CS9 treatment.

Data on serum application indicat ignific ncement in_Séed magnesium
e L 1 e 5 ot LB Bt i
DS. Thé fertilizer application (C2) significantly increased seed Mg concentration that was
about two fold over untreated control (599 ppm).

Manganese levels in the grain were affected by both sera. Seed Mn level increased
with increasing level of CS and DS. It was noted that the highest Mn level of 67 ppm was

found in rice seeds applied with chemical fertilizer, which was 3 fold comparing to all other

treatments.



45

2.00 1 d £

1.5079

%N

1.00 1

C1 C2 Cs3 CSs CSg9 Ds3 DSs Ds9

UHINYNINYINS
QiigInghat

S R > |

2
=2
=) «

Zn (ppm)
8 &

N
]
i

o

Figure 3.13 Effects of latex serum application on nutrient content in seeds of SPR 1
a. total nitrogen (N) b. phosphorus (P) c. potassium (K) d. zinc (Zn) Bars with the same letters
are not significant different at P<0.05 by DMRT.
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It clearly indicated that CS and DS did not affect zinc levels in SPR 1 grain. There
was no significant difference between CS applied seeds and untreated control seeds (40.70
ppm).

Fig. 3.13d and Table 3.9 indicated that utilization of latex serum, neither CS nor DS
had no adverse effect on minor elements in rice seeds as evident by normal concentration of
Cu, Fe, Mn and Zn.

Table 3.9 Effects of CS and DS application on nutrient content in seeds of SPR 1

Treatment S (ppmw) Ca (ppmw) Mg ( ) Cu(ppmw) Fe (ppmw) Mn (ppmw)
Cl 1809 451 990 142.10 21.80
C2 1699 72.90 67.30

CS3 2305 & ‘591 88.50 19.70
CS5 2259 ___gg.—--"""' 5 83.60 21.80
CS9 2314 / 83.40 26.60
DS3 2240 88.00 16.70
DS5 2314 97.90 20.80
DS9 2470 39 96.10 23.90

ey

3.6.2 Effects of CS apd Df apﬁhcalpn o1l f trient content in seeds of KDML 105

As shown in Fig.3.14, ri sgeaga% ined from, rice plants that received both CS and
DS showed N content mgmﬁcantlﬁ@
control. N content in rice seeds urthedﬁi"éfﬂ CS9-was 2.3

untreated control.

ated control and chemical fertilizer

2%, compared with 1.568 g% in

All treatments caused ¢ orus comparing to that
1er than tﬂse of other treatments but
not different from that of chgimcal fertilizer (2, 92

The hig a 3'3 ﬂﬁ?uﬁ&j m found in chemical
fertilizer treatm creg. entration o d not significantly increased K

level in KDML 105 rice seeds. There was no significént difference befWéen rice seeds

woted o5 s pob ) g bt | ) ) 211 6 2

Stilfate concentrations were increased by all treatments containing CS and DS. The

highest S concentration about 2,176 ppm in rice seed was found in CS9 treatment. There was
a decrease in S concentration in SPR 1 seed receiving ammonium phosphate fertilizer (Table
3.10).

Only chemical fertilizer treatment caused a significant increase in Cu as compared to
CI treatment. Similarly, Mn level was found highest in C2 treatment. CS treatment did not

affected in Mn concentration in KDML 105 rice seeds.
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Figure 3.14 Effects of latex serum application on nutrient content in seeds of KDML
a. total nitrogen (N) b. phosphorus (P) c. potassium (K) d. zinc (Zn) Bars with the same
letters are not significant different at P<0.05 by DMRT.
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Table 3.10 Effects of CS and DS application on nutrient content in seeds of KDML 105

Treatment S (ppmw) Ca (ppmw) Mg (ppmw) Cu (ppmw) Fe (ppmw) Mn (ppmw)

Cl 1763 346 768 20.40 86.60 19.80
C2 1736 417 887 23.10 74.40 28.60
CS3 1892 334 746 18.80 99.00 16.60
CS5 1846 491 676 10.80 70.00 17.80
CS9 2176 399 710 9.80 70.20 21.50
DS3 2112 375 783 10.10 86.80 27.20

DS5 1883 424 474 9.20 64.30 16.30
DS9 1938 ‘ 7.30 119.30 18.20

rice resulted in higher N an

significant increase in Fe, Cu

3.7 Effects of CS and D icatio: utri \ fsoil after harvesting

3.7.1 Effects of ieation‘on | - of soil after harvesting of
SPR 1

Table 3.11 summari oil after harvesting of SPR 1.
Nitrogen content was incr: uf} ‘ , d to the soil before planting.
Increasing concentration of C led to increase significantly. The soil applied with CS9
had higher N content (0.195%) theﬁf;@{ -' ments. DS1 and DS9 treated soil had

d over untreated control soil. It

soil whereas chemical j

A . o .
was found that potassiumdevels in the soils after harvesting weredncreased by all treatments.

The soils treated with both sera caused an incteasing of K more than those of chemical

fertilizer contﬂ o Jofhared 148 kol |ocford fiahen (139 Hpm). At the same

concentration of §érum, DS treated soils had higher K level than CS treated soils.
in the, soi r.har t‘ of SP. aﬁ' Wi ﬁ eased with
increa@uﬁc’:‘larﬁfﬁuﬁ (m%%ﬂo ;mr ﬁ]n eE]:)ntrol (243
ppm). Aﬁl treatments including untreated control treatment had S lower than that of the soil
before planting (296 ppm).
Calcium contents of the soils were increased by all treatments including untreated

control as compared to the soil before planting (1,600 ppm). CS treated soils tended to

increase Ca content more than that of chemical fertilizer treated soil.
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Table 3.11 Effects of CS and DS application on nutrient content of soil after harvesting of

SPR 1
Treatment pH Organic N Avai K SO Ca Mg Cu Fe Mn Zn
matter  (g%) lable
(%) P
Before 4.2 24 0.124 3 130 296 1600 260 2.04 117 2072 1.38
€l 5.4 23 0.173 2 200 150 1920 320 3.24 91 2588 6.59
c2 5:1 2.4 0.181 6 140 243 1800 300 3.38 129 2843 4.04
cS3 53 21 0177 | ' ,l 7, 2040 300 547 325 2937 18.88
CSs5 S5:l 2.3 & 40 290 S5.14 366 30.13 13.24
CS9 5.8 2.4 275 300 5.34 377 29.80 13.05
DS3 53 2.3 4 463 312 2837 8.61
DS5 5.5 2.4 487 333 30.10 15.13
DS9 5.8 2.3 545 385 3334 13.80
All value exceptpH, o ppmw
All latex serum appli€d irez a sing in Fe concentration in the

soil. The iron concentration in €

Statistical results showed that there
(CS5 and CS9) and DS-applied soils (B

= .ll !
about 2 fold compared to untreatéd-control. .1

The highest concentratio

KDML 105

shown in Table y

in CS3 treated soi

which was 0.138%. N content of soils in &her treatmentsiwere ran(%ll nﬁﬁ 0
Jad

Chemical compositign

"]

L T SRR

L) 4 4

MY (R L v

4 ppm comparing with untreated control. The highest concentration of P (5 ppm) was

observed in chemical fertilizer applied soils.

reated control (91.17 ppm).

as recorded in CS3 treatment.

Mwas no significant differences between CS applied soils

"of soil after harvesting of

f the soils after application of serum and fertilizer are
pp

SN iro ERAT SRR
ereas the lowest level was found in chemica

ed fro

ﬁrvesting was found
fertilizer treated soil,

0.148%.
2 ppm to

Increasing level of potassium concentration was found with increasing level of both

sera. The soil treated with DS had higher K level than CS treated soils. The lowest content of
K was obtained in chemical fertilizer treated soil (160 ppm), which was 2 fold lower than that
of CS9 treated soils.
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As the same trend as SPR 1 planted soil, all of KDML 105 planted soils showed level
of S lower than that of the soil before planting except fertilizer control treatment (331 ppm).
Calcium and magnesium contents of the soils were increased by all treatments comparing to
the soil before planting. Latex serum application caused increase in Ca and Mg content
higher than chemical fertilizer.

Serum application resulted in higher concentration of Cu and Fe in the soil compared
to chemical fertilizer application. Cu concentration in CS9 treatment was 4.34 ppm, which

was two fold over the soils before planting. Zn content in the soil applied with CS9 was

closed to that of untreated control and ch T [/e'ullzer
Table 3.12 Effects of CS and %ﬁm o& ntent of soil after harvesting of

| 4D 1

TR——

Treatment pH Organic Cu Fe Mn Zn
matter

(%)

Before 4.2 2.4
Cl 46 2.7
& 46 2.6
CS3 50 25
CS5 49 25
CS9 5.1 2.5
DS3 50 26
DS5 48 25 |
DS9 s4 26 |

2.04 117 20.72 1.38
3.64 218 27.48 3.93
2.88 153 30.54 4.09
475 259 30.48 7.10
4.04 184 32.12 4.52
434 195 33.28 4.27
4.14 217 19.79 6.70

320 203 1 Mf 4.68 254 29.60 8.48

5.17 294 3395 6.21

All value except@, organic matter 'SSCdT ppmw

3.8 Effects of CS in combination with ammonium phosphate fertilizer on growth and

saorsrns G Bk KA b b1 | 3

This study investigates the effects of CS in combination with ammonium phosphate

MR TR TATR TN (11 Y44

than two ?old over that of chemical fertilizer.

3.8.1 Growth of SPR 1
Table 3.13 shows that the height of rice plants applied with 75F+25S (92.75 cm) were
higher than those of other treatments but not significant different from ammonium phosphate

fertilizer control. The 50F+50S applied plants showed the height of 84.53 cm, which was
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0.93 fold of chemical fertilizer control. There was no different between rice plants treated
with 100S and no treatment at 70 days after germination.

As shown in Fig.3.15, tillers/hill gradually increased when increasing concentration
of serum and ammonium phosphate fertilizer until the maximum tillering day or 70 days after
planting and gradually decreased. In treatment 1008, tiller count per hill increased slowly and
almost stable at 70 days after germination. Rice plants applied with SOF+50S had more
tillers/hill than 100F about 1.49 fold. There was no significant difference in tillers/hill
between S0F+50S and 75F+25S (see Fig. 3.16).

Table 3.13 Effects of CS in combinatio \,J W m phosphate fertilizer on growth of
!"'*:;
Treatment P 1lle‘/h111 Rootdry  Flowering

\\\‘\% weight (2)  day

1.86d 96.90b
) 76’,}% 6.55¢ 88.70cd
W 734bc 119.60a

T1: Untreated control

T2: Fertilizer control
T3:100S

T4: 25F+758 8.30b 97.70b
TS: 50F+50S 12.20a 93.20bc
T6: 75F+25S 11.56a 87.50d
%CV 19.57 5.43

Note: Means (from 10 re;:_'h‘clates) in a column follo

er;e not significantly different

at P<0.0s by DMRT l‘,’ J
This study founfj that-m promote shoot growth.
1

Statistical results very

early revealed that all treated plants were comparable and

significantly he tha ants treated plants. As
shown in Tableﬁ: ﬁ w ﬁtﬁdﬁv ht (38.71g) of 2.13

fold higher than rﬂe plants applied with ?emlcal fertlllzer

A2 e

weight. Alone or in combination with chemical fertilizer, root dry weights were comparable
with that of the fertilizer control and no treatment control. The highest root dry weight was
obtained when applied with 50F+50S about 1.86 fold compared with chemical fertilizer
control. Even treated with 100S, the rice plants had more root weight than 100F about 1.12
fold.
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Figure 3.15 Effects ofcs o phosphate fertilizer on plant height
ers/hill of SPR 1 a. plant height b. fillers/hill
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maturity appro u ﬁf onium phosphate

fertilizer. Rice plants receiving much more chemlcal izer showed ier flowering as
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Figure 3.16 Growth and deve pmem: of SPR 1 supplemented with CS in combination with
ammonium phosphate fertilizer fiom left to_ughL untreated contrel, chemical fertilizer, 100S,
2,5F+7SS 50F+50$ and 75F+25S

r | i .'".-
3.8.2 Yield and yield cmnponent 294
It was found that latex m ‘m‘ 001nbm‘£ﬁb1} with ammonium phosphate fertilizer
application in S0F+50S and 75F+258 maxkcdly 1ncx:ea§ed the panicles/hill of rice plants 1.82
and 1.67 fold respectively as compared: fo chemical fertilizer.
The increase in ,nse grain yield per pot applied at dlfferentu concentrations of serum

and ammonium phosphziié’,; fertilizer varied between 20 g and 31 “g , whereas at 100S it was
10.83 g per pot (Table 3.14). The highest grain weight was found at a rate of 75F+25S. At

this rate, grain yield increased by 2.2 fold, as compared to ammonium phosphate fertilizer
control but not significant different from 50F+50S.

The highest{100 grain weight of 2.57 g was obtained when applying the rice plants
with 50F#508S; followed, byn25F+75S .and 75F+258.~The chemigcal fertihzemapplied plants
produced lowest 100! grain weight of'2:36°g.

There was no significant difference in percentage of filled grain and unfilled grain
among treatments. The percentage of filled grains ranged from 69 to 79% whereas
percentage of unfilled grains ranged from 21 to 31%.
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Table 3.14 Effects of CS in combination with ammonium phosphate fertilizer on yield and
yield component of SPR 1

Treatment Panicles/  Grain weight/ 100 grain  %filled grain ~ %unfilled
hill hill (g) weight (g) grain
T1: Untreated control 2.50d 2.78d 2.48ab ns71.98 ns28.02
T2: Fertilizer control 9.00b 14.24c 2.36¢ 69.18 30.82
T3:100S 6.80c 10.83c 2.40bc 70.08 29.92
T4:25F+75S 10.50b 20.35b 2.51ab 78.95 21.05
T5: 50F+50S 16.40a ‘ "l// 2.57a 74.81 25.19
T6: 75F+25S 1.28 / ab 76.58 23.42
7 A28

%»CV .6 13.87 38.68
Note: Means (from 10 replicat ctter are not significantly different
at P<0.0s by DMRT
3.9 Effects of CS in combinatiox _' moni fertilizer on growth and
yield of KDML 105 under greehousé condi riment II)

KDML 105 supple )z v i illers/hill, panicles/hill,
shoot dry weight, root dry weight d 5ai:Q vi rain yield of 2.21 fold

3.9.1 Growth of KDML 105+ /i
As shown in U‘,}lle 3.15, it was found that se

in ratio 50:50 can increase ght from &0. (50F+508S) as compared to

onjum phosphate fertilizer

untreated control. Mean plZm eight wer icreased with increasing rates of

chemical fertilizer. There was no significant dlfference between rice plants applied with

50F+50?nar$e7a:jlﬁlﬁ ?T%J m ﬁ w &L’lﬂ §w|th SOF+50S and

75F+25S had tllvrs/hlll more than the gthers followed &' 25F+758S. Rlc&jlants received
= AT TN VY e
fertlhzer ontrol

Appllcatlon of serum in combination with ammonium phosphate fertilizer in every
treatment caused increase in shoot dry weight of KDML 105 significantly. The highest shoot
dry weight was obtained when applying with S0F+50S, which was 2.4 fold over chemical
fertilizer. Adding 25% of the fertilizer and deducting 25% of serum the shoot dry weight of
the rice straw increased two times as in 100S to 25F+75S and three times as in 100S to
S0F+50S (Table 3.15).
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Table 3.15 Effects of CS in combination with ammonium phosphate fertilizer on growth of

KDML 105
Treatment Plant  Tillers/hill Shootdry Rootdry Flowering
height day70  weight(g) weight(g) day
day70
T1: Untreated control 80.92d 2.4e 3.49¢ 1.68e 89.30a
T2: Fertilizer control 105.15b 8.6¢ 17.05d 7.96¢ 86.70b
T3: 100S 89.40c 6.0d 14.02d 5.05d 89.10a
T4:25F+75S 100.25b 12:1b; 29.20c¢ 14.19b 86.10b
i/
T5: 50F+50S 114.03a 1715/ -“’;‘:441;06a 21.67a 84.00c
T6: 75F+25S 115.40a 1%0a 35.33b 15.22b 84.30c¢
— |
%CV 20.12 15.79 26.37 2.29

\
lumn follo}ed by the same letter are not significantly different

Figure 3.17 Growth and development of KDML 105 supplemented with CS in combination
with ammonium phosphate fertilizer from left to right: untreated control, chemical fertilizer,
1008, 25F+75S, 50F+50S and 75F+25S
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Figure 3.18 Effects of C 1
and tiller¥/hill of KDMT, 10 .anthelght

Root dry 0 63, 1. 2 T2 and 1.91 fold by applying 100S,
25F+758S, 50F+ r el inmomum phosphate

fertilizer. Stathucy results showed that‘the hlghest root welght of 21. 67 obtained from

RS A

same day. Other treatments showed delayed flowering after approximately 2-5 days. Rice

ate fertilizer on plant height
illers/hill

plants receiving only serum (100S) showed flowering not significant different from untreated

control.

3.9.2 Yield and yield component
From the data obtained, it was found that combination of latex serum and ammonium

phosphate fertilizer in 50F+50S can increase the panicles/hill of KDML 105 approximately 2
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fold comparing with ammonium phosphate fertilizer. Panicles/hill was increased from 2-3
fold when increasing rate of chemical fertilizer and decreasing concentration of serum 25% as
in 100S to 25F+75S and 50F+50S respectively.

Rice plants fertilized with serum and ammonium phosphate fertilizer in treatment
25F+75F recorded 0.21 to 1.2 fold increase in grain yield over that with fertilized control
treatment. When applying much more chemical fertilizer in 50F+50S, grain yield was
increased significantly 2.21 fold comparing with fertilizer control. Significant difference in

grain yield was not found between S0F+50S and 75F+25S (Table 3.16).

The 100 grain weight of 100\ hlgher than other treatments whereas
25F+758S, 75F+25S and untreated j 100 grain weight.
As same as 100 gram%“l'oos ro st percentage of filled grain of

81% followed by 75F+25Watm ts pl@r percentage of filled grains,
which were ranged from.67.9 ' N ' \

ammonium p\b%ate fertilizer on yield and

neni aﬁ D%L 105

:-‘L.G[ai_r‘g PR rain “wfilled grain  %unfilled
A
weight/y  weigh g) A grain

2 iy A4

Table 3.16 Effects of C

Treatment

T1: Untreated control P Y 67926 32.08a
T2: Fertilizer control 6.50d ’:1552 6%—"’3? .34b 69.36b 30.64a
T3:100S § 46087 6996 ‘—Jﬂ_ﬁ?‘su& 1.29a 18.71b
T4:25F+758 o 960e _j9 14b  30.86a
T5: 50F+508 j13.90a,____ :" 70.32b 29.68a
T6: 75F+25S 1 .2): 27.91a 2 44ab 7433ab  25.67ab

%CV ﬂ' 20! 2 ‘j w %J ’] ﬂ?-g 34.97

Note: Means (from ‘10 replicates) in a column followed by the same letter are not 51gmﬁcantly different

“AIAINITU NN 1A Y

3.10 Effects of CS in combination with ammonium phosphate fertilizer on nutrient

content of rice straws

3.10.1 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in straws of SPR 1
In this study, it was found that rice straw that received only serum (100S) has N

content (1.582%) higher than those received 75F+25S, chemical fertilizer and untreated
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control approximately 3 fold (Fig.3.19). Increasing concentration of chemical fertilizer with
decreasing concentration of latex serum N content was decreased significantly.
Concentration of phosphorus in SPR 1 straw when applied with various treatments was
significantly different. The highest level of P about 3,337 ppm was observed in 25F+75S
treatment whereas 100F was 2,280 ppm. Phosphorus levels in 50S+50F and untreated control
treatment were similar.

The lowest concentration of potassium was obtained when applied the rice plants
with 100S whereas the highest level was found in 50F+50S treatment. Chemical fertilizer

ntreated control, which was 15,000 ppm,

applied plants showed K level closed to

approximately. The 100S treatment than control about two fold.

Twenty-five percentage ding
serum as 25F+75S treatmew' e hi @ulfur in the straws of SPR 1.
Application of SOF+50S cause i 7 \Kc‘o.n:aring to untreated control
(from 4,708 to 5,094 ’ rence not"
phosphate fertilizer and v

ilizer with 25% decreasing of

und between ammonium

compared to untreated contfol. i :fe f ; j res 1 increasing of Mg but less than
that of SOF+50S.

Application of 50F+508 di Mncres vin levels in the straw of SPR 1

(Y stk e

comparing to untreated control and fft:smer s than that of chemical fertilizer
Obviously, serum alone (IOOS) o:ﬁrﬁx'm__ ) hemical fertilizer in SOF+50S did
not increase in zinc osphate fertilizer (100F)
caused in increasing of 4 nich was cas<in untreated control was

171 ppm. D
Table 3.17 Efﬁtsﬁ ET ?ﬁ {}%%{#W:E] pTﬁ %llhzer on nutrient

Treatment Sqeppmw) Ca(ppmw) yg (ppmw) Cu &mW) Fe (ppmw) JMn (ppmw)

A W TN LT W | H’Tﬂ Ele

6057 6904 8.00
T4 11139
T5 5094 5288 541 10.30 214 110

T6 3928
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Figure 3.19 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in straws of SPR 1 at harvest a. total nitrogen (N) b.phosphorus (P) c. potassium (K)
d. zinc (Zn) Bars with the same letters are not significant different at P<0.05 by DMRT.
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3.10.2 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in straws of KDML 105

Nitrogen content in straws of KDML 105 was in the same pattern as SPR 1. It
decreased with decreasing concentration of latex serum. The highest N content of 2.615%
was observed in 100S applied plants. The 50F+50S and 75F+25S had N content of 0.589%
and 0.468%, respectively, which was significantly lower than 0.620% of untreated control.

Data in Fig.3.20 indicated significantly higher phosphorus level in the straw of
KDML 105 in untreated control (2,666 ppm). Increasing level of chemical fertilizer with

decreasing level of latex serum tended tmjr level in the straw. Latex serum alone
(1008) or in combination with amn@\n’i&?ﬂ phos &Iizer showed P levels less than those
in ammonium phosphate fertilizer alone. g . ;‘/____,

Treatments did not ;w X congntrat@ 105 straws as compared to
untreated control. The highes N ‘12__3,1";’.0" was found in untreated control
followed by 50F+50S. ren e;';,vere ::;}Between 1008, 50F+50S and

chemical fertilizer contr \

e

1\'5 %
-

of sulfur levels, whereas all other

(Table 3.18). The average Fe coneentration of 50R#508+and chemical fertilizer in the straw
k'
was not significantly dj_férent from untreate Y !
;;Jl

KDML 105 st&gis applied with various tr ated manganese as the
| : —_
same trend as SPR 1 bu_tJvn higher it est valuEJof 585 ppm was found in

chemical fertilizer applied dstraw, whereas, the Qglc-)Iwest value of 161 ppm was found in

e @YY INYNTNYINS

Table 3.18 Effeﬁ&'s of CS in combinatiqg.with ammonium phosphate fertiliig on nutrient

NG aafﬁo trejf ﬁ“igglqaél
Treatuusl ‘S(aﬂ% ) ¥ @3 PP W) ppmw) Cu (ﬂ'am ) (ppmw) Mn (ppmw)

Tl 6139 4220 509 7.00 247 292
T2 4626 4539 699 6.80 214 585
T3 6717 3615 387 7.30 1276 199
T4 6837

T5 4149 4824 698 5.90 284 161

T6 3406
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Figure 3.20 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in straws of KDML 105 at harvest a. total nitrogen (N) b. phosphorus (P)
c. potassium (K) d. zinc (Zn) Bars with the same letters are not significant different at P<0.05
by DMRT.
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It was clearly indicated that latex serum application of 100S did not affected in zinc
concentration. Decreasing level of serum to 50S and increasing level of chemical fertilizer to
50F, i.e., 50F+50S caused an increase in Zn content in the straw comparing to 100S. Highest
content of Zn about 387 ppm in the straw was obtained when applied with chemical fertilizer

alone.

3.11 Effects of CS in combination with ammonium phosphate fertilizer on nutrient

lr}momum phosphate fertilizer on nutrient
n t:f sa

content of rice seeds

3.11.1 Effects of CS in combi
content in seeds of SPR 1

Nitrogen content in
applied with 100S and 25F+ ; ore than the others followed by
S0F+50S (1.212%). Chemic i pplied seeds ha ongent almost 2 fold lower than
that of 100S applied seeds (Fi W\

as in the straws. Rice plants

Phosphorus lev 50£1008,25 5S +50S were 2,034, 2,021 and
2,211 ppm, respectively, ot signi  differe ice seeds of 75F+25S had
highest P level of 2,242 p i ‘untreated control and chemical

treatments. Treatments did not affe rice seeds as seen in 100S and

S0F+50S treatments. Latex serum fertilizer alone caused an increase in
[ p‘l o ..-'J" a |

sulfur concentration in r1ce seedS"-'Sﬁ’liér decreased after applying

Fig. 3.21d and=Table 3.19 show Zer treatment expressed the
highest value of S, Mg, Ci ceds . Significant differences were not
observed in Cu levels of ]QO&SOHSOS and uqﬁgated control. Application of 100S and

50F+50S did nﬂcﬁﬁrfcﬁnw iﬁ%ﬁ,%ﬂ.ﬂd‘a’r‘tmated control.

Table 3.19 Effeus of CS in combmatlog with ammonium phosphate fertiliiej on nutrient
nt ceds of S .
ﬁ L] [ L3 £ t

Treatment = S ‘me) a(pp \ gpme) u(pme) Fe (ppmw) Mn (ppmw)

Tl 2075 374 732 27.30 145 47.50
T2 2332 373 936 29.90 95 49.90
T3 2213 472 476 26.30 80 23.90
T4 2020

TS 1727 369 568 26.00 60 26.20

T6 1846
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Figure 3.21 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in seeds of SPR 1 a. total nitrogen (N) b. phosphorus (P) c. potassium (K) d. zinc
(Zn) Bars with the same letters are not significant different at P<0.05 by DMRT.



64

3.11.2 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in seeds of KDML 105

The elements in KDML 105 seeds was shown in Fig. 3.22 and Table 3.20. Nitrogen
content in seeds of KDML 105 was in the same pattern as in the straws. The highest N
content was found in 100S (2.071%) whereas the lowest was found in chemical fertilizer
applied seeds (1.031%). N content in 50F+50S was 1.334%, not significantly different from
untreated control.

Phosphorus in the seeds was increased with increasing concentration of chemical
fertilizer. The P contents in the seeds of d 50F+508S were 1,771 and 1,486 ppm,
respectively. There was no sxgm ﬁ W S, 25F+758, fertilizer control and

untreated control (Fig. 3.22b)

Analysis of potassmw;eeds alOOS@S showed K level equal to
untreated control seeds. Amin N ‘ ertilizer treatment increased seed K
concentration above those :

Amounts of sul

Magnesium conc

P sl i o J
untreated control. e ALl ?j%

"
Chemical fe H%e,r application ¢

Cu higher than other

treatments. Applicati Zn content in the seeds

Table 3.20 Efﬁts of CET %\ﬁ ﬁ}% %{Wﬁ gT»ﬁe f%lhzer on nutrient

Treatment Sq(’ppmw) Ca (ppmw) I\ég (ppmw) Cu g)mW) Fe (ppmw&JMn (Ppmw)

7 Y00 Tk S 317 e RETA 8o

as compared to untreated@ntrol

1983 22.90 69.50 22.70
T4 2066
TS 2305 280 595 25.20 65.80 20.00

T6 2195
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250

2.00 4
1.50 4 ¢ c
e

Treatment

Figure 3.22 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content in seeds of KDML 105 a. total nitrogen (N) b. phosphorus (P) c. potassium (K)
d. zinc (Zn) Bars with the same letters are not significant different at P<0.05 by DMRT.
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3.12 Effects of CS in combination with ammonium phosphate fertilizer on nutrient

content of soils

3.12.1 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content of soil after harvesting of SPR 1

Table 3.21 shows nutrient content of the soils after harvesting of SPR 1. The highest
N content of 0.145% was found in untreated control. All other treatments except 75F+25S
had N content closed to that of the soil before planting. The 75F+25S treated soil had lowest
N content of 0.125%.

Phosphorus contents in the

ying with all treatments were slightly
decreased from the soils before plani ; d from 2-3 ppm comparing to 5
ppm of the soil before planti‘n&ruq}‘ppplmmted in increasing K content in
the soil. The 100S, 25F+75S.4 ’ otassium level in the soils

All treatments affe eicontent i i ighest level was found in the

The 100S and 50F+30S aj el il W i Teased copper concentration in
the soils but not significartly d 1% _' h ‘ ting (2.47 ppm). The highest
content of Cu about 4.09 ppm ch was 2 fold higher than that
of 1008 soil. Zinc concentratio; It can be concluded that the

50F+50S treated soils had no adﬁmc_:t; on Fe, €u, Mn and Zn level as compared to

- ,{‘w -

untreated control.

Table 3.21 Effects of' @S in ination wi : osphate fertilizer on nutrient
jmten of sc 1
Treatment pH Organic Ny o Avai Ca Mg Cu Fe Mn Zn

'@uﬂQﬁﬂwswﬂWﬂs

Before gﬁ 47 22.60 1.83
" awaa 'i mﬁwﬁﬂﬂﬁ e
T2 0.132 321 1,920 300 2.79 26‘7 31.72 1.06
T3 4.6 2.2 0.136 260 277 2,000 300 1.92 311 13.05 0.87
T4 4.4 2.3 0.135 230 358 1,840 295 = - - <

T5 4.4 2.2 0.132 200 275 1,840 290 2.98 258 29.20 0.99
T6 4.7 2.3 0.125 170 346 2,080 300 - - - -

W N W W

All value except pH, organic matter and N are expressed in ppmw
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3.12.2 Effects of CS in combination with ammonium phosphate fertilizer on nutrient
content of soil after harvesting of KDML 105

As shown in Table 3.22, nitrogen content in the soils of 50F+50S was higher than
other treatments but not different from 75F+25S and 100S treated soils, which were ranged
from 0.139 to 0.145%. Significant difference was not found between 25F+75F and untreated
control.

Available phosphorus levels were slightly decreased from 5 ppm to 2-4 ppm

comparing to the soil before planting. The highest of 4 ppm was found in chemical fertilizer

treatment.
Potassium level in the soil increase m treatments. Increasing level of
chemical fertilizer, K level tende d to-dee case. i ilizer alone reduced K levels in

the soils from 180 to 140 pp

Sulfur levels in W / ea ~W§ comparing to untreated
control. The highest of ( i 4 oliowed by 290 ppm of 25F+75S
treated soil. ififer; we

No signifi , S0F+50S and the soil

@ " i \".
untreated control. The highe ﬂ.- was'e in 50F+50S, followed by 128 ppm
and 116 ppm of 1008 and 100 =N
Application of 50F+50 which were major elements in
the soil without adverse effect of Cu‘q.&.in.as' d to the soil before planting
AT
e
Table 3.22 Effects qt:gs in combmatlon wnéx te fertilizer on nutrient

Treatment pH Organic

' I Avail
matter J;o) able
[

Before 4.6 | e J 2, 93  22.60 1.09
Tl 35 o 134 3 °L80 212 1 920 300 2. 38 24.80 0.58
T2 Wﬂra ﬁ ﬂ img\l ﬁ ’T‘zng fllza Ej 13.23  0.79
T3 a 16.13 -
T4 24 0.134 210 290 1,880 290 - . -

TS 4.6 2.3 0.145 3 200 244 2,040 300 2.77 149 29.07 1.22
T6 4.5 2.7 0.139 3 160 336 2,000 310 - - . -

All value except pH, organic matter and N are expressed in ppmw
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3.13 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on

growth and yield of SPR 1 under greenhouse condition (Pot Experiment III)

To evaluate the effect of fixed amount of latex serum and variable chemical fertilizer
on growth and yield of SPR 1, the rice plants were applied with 1008, 100S+10F, 100S+25F
and 100S+50F comparing with ammonium phosphate fertilizer. It was found that rice plants
were effectively response to 100S+50F with higher shoot and root dry weight more than 3

fold over that of chemical fertilizer. Grain weight was 2.84 fold over that of chemical

3.13.1 Growth ofSPR_lh //
As shown in Table : 3 ﬁa ﬂ@iﬁgated that adding 10% to
50% of chemical fertilize : height 0.82, 0.85 and 0.93 fold as

compared to ammoniu

fertilizer but flowering day was delayed a

no significant different
between the rice plants a
The resulted showe s app | enerated tiller per pot only

0.6 fold comparing to fe izer up to serum 100S the

rice plant generated tiller ( 0 ingly. The highest tiller count per pot was
found in treatment 100S+50F, Whigh was 1" "ﬂ ~ 1emical fertilizer control (Fig. 3.23b
and 3.24) : '

FoF

From the data obtained, it cléatly-in C at & erum promoted shoot growth of SPR

1. Application of serum in comhi-rjé.!gﬁrﬂ ‘with ‘ammonium phosphate fertilizer in every

treatment increased sbﬂ dry weight of rice M The highest shoot dry
' , which was 3.21 fold over
chemical fertilizer contro . a
Table 3.23 shows that root dry weight increased 1.12, 1.40, 1.81 and 3.09 fold by
applying 1008, 1 ﬂiﬁ f red to ammonium
phosphate femhﬁsﬁ ﬁ)ﬁ(ﬁ lﬁﬂ:’lﬁ? creased root dry
weight approxnmatee'ly 3 fold.

T4 B PO T e

maturity @pproximately 30 days as compared to those receiving ammonium phosphate
fertilizer. Rice plants receiving much more chemical fertilizer showed earlier flowering.
Increasing 10%, 25% and 50% of chemical fertilizer the rice plants showed earlier flowering

about 6 days.
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Table 3.23 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
growth of SPR 1

Treatment Plant height Tillers/hill Shootdry Rootdry Flowering
(cm) weight(g)  weight (g day
T1: Untreated control ~ 66.65d 2.6d 3.83f 1.86d 96.9cd
T2: 100F 91.25a 12.0b 18.17¢ 6.55¢ 88.7¢
T3: 100S 69.40d 7.3c 24.58d 7.34c 119.6a
T7: 100S+10F 74.95¢ 11.7b 33.72c 9.19bc 107.8b

T8: 100S+25F 77.90¢c
T9: 100S+50F

40.75b 11.83b 101.2¢
20.23a 95.1d

%CV 31.55 5.57

Note: Means (from 10 replicates) er are not significantly different

at P<o.0s by DMRT
Table 3.24 Effects of fixed [ 19 serul .\;l 5) and variable chemical fertilizer on
d yield compone \\k' h,
Treatment “ sGrain * 100 gra %filled  %unfilled
grain grain
T1: Untreated control j o ’ .48abc ns71.98 ns28.02
T2:100F 9.0d . = 24ed s 2.36C 69.18 30.82
T3:100S ' | £7008 29.92
T7100S+10F 7091 29.09
T8:100S+25F .S52a m 76.61 23.39
T9:100S+50F ¢ 10.4a 40.40ag » 2.48ab 78.00 22.00
=
%CV 18.8 f5d | 1452 38.84

Note: Means (from ﬁ replicates) in a column ofollowed by the same letter are not sng&jcantly different

“"“WW AINTUUNIINGIAY
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140.0

120.0 4
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o

height (cm)

30.0 1

25.0 1

20.0 1

15.0 1

tillers/hill

10.0 1

5.0 4

0.0 - T
112 126

- i 2 able chemical fertilizer on
plant height and tillers/hi a. plant heig { b. tillers/hill

b A Y TN NS

Panicles/hilll was increased from 2 3 fold when increasing rate of chemical fertilizer

from 25% m ﬁﬁ Adding of
ammomlg mm&om ﬁﬁ‘:’I tﬂj f rice plants
about 2.16 old compared to chemical fertilizer control (Fig.3.24).

As shown in Table 3.24, adding more chemical fertilizer on 100S, grain yield tended
to increase significantly. The rice plants fertilized with serum and ammonium phosphate
fertilizer in 100S+10F, 100S+25F and 100F+50F recorded 1.22, 1.63 and 2.84 fold,
respectively increase in grain yield over that with fertilizer control treatment. Omnly 100S

applied plants produced grain yield less than that of chemical fertilizer.
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The highest 100-grain weight of 2.52 g was found in 100S+25F whereas the lowest of
2.36 g was found in 100S. The 100-grain weight of 100S+10F, 100S+25F and 100F+50F
were not significantly different.

Rice plants in treatment 100S+50F showed highest percentage of filled grain (78%)
whereas chemical fertilizer treated plants showed highest percentage of unfilled grain
(30.82%) but no significant difference in percentage of filled grain and unfilled grain was

found among treatments.

Figure 3.24 Growth and developniéﬁt SPSPRT si_lp‘p{émented with fixed amount of latex
serum (100S) and variable chemical f&ifilizer from left to right: untreated control, 100S,
100S+10F; 1903+25F4bn‘a-§ms+50Ff

=

1

3.14 Effects of fixed an/ount of latex serum (100S) and vanhﬁ‘{e chemical fertilizer on
growth and yield of KDML 105 under greenhouse condition (Pot Experiment I1II)

As same a$'SPR! 15 KDMIL 105 was fesponded best 1o 100S£50F with higher tiller
number, shoot dry weight, Toot dry weight and ‘grain yield but lower in"100 grain weight and
percentage of filled grain comparing to chemical fertilizer. The flowering'ddy of 100S+50F
was 3 dayS\earlier than that\of chemical fertilizer.

3.14.1 Growth of KDML 105

Table 3.25 showed that no significant different in plant height was not found at 70
days after germination of the rice plants applied with 100S+10F and 100S+25F. The rice
plants received 100S+50F showed highest height, which was higher than ammonium
phosphate fertilizer control about 1.07 fold (Fig. 3.25).

Tillers number per hill increased significantly with increasing rates of ammonium

phosphate fertilizer up to serum. Adding 25% and 50% of chemical fertilizer tillers/hill
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increased 2 fold and 3 fold, respectively comparing with 100S. The highest tiller count was
obtained when applied 100S+50F about 2.17 fold compared to fertilizer control (Fig. 3.26)

It was found that adding ammonium phosphate fertilizer up to every treatment
increased shoot dry weight of KDML 105 significantly. No significant different in shoot dry
weight was found between chemical fertilizer control and serum control (100S). Increasing
chemical fertilizer up to serum 50% the rice plants increased in shoot dry weight 3 fold
compared to chemical fertilizer control.

As the same pattern as shoot dry weight increasing rate of chemical fertilizer up to

serum the rice plant increased in root d T e rice plant applied with 100S+10F can

The highest root dry weight was
paring with fertilizer control.

obtained when applying 100S+
owed delayed flowering and

. . —
Rice plants in pw
maturity as same as untre, controls” In ing 0 and 50% of chemical fertilizer

the rice plants showed earlier floWering : ys.. Ric nts received 100S+50F showed

flowering day before fertj

increase root dry weight equal to

Table 3.25 Effects of fixed am lateX se ) and ble chemical fertilizer on

Treatment

weight (g) weight(z)  day

77 1.68¢ 893a
7.96¢ 86.7bc
89.1a
i 87.9ab
m 12576 85.9cd

T1: Untreated control
T2: 100F
T3: 1008
T7: 100S+10F
T8:100S+25F

(A

T9:100S+50F 112.00a 18.7a 53.67a 17.09a 84.3d
¢ L7
%CV : . : & 2.32
c
Note: Means (fro %j replic ina colu ”ollowed by the same letter are not significantly different

at P<0.05s by DMRT

3 HAINIRI NN INYIAY

Rice plants applied with 100S+10F showed panicles/hill not significant different from

ammonium phosphate fertilizer control. Increasing rate of chemical fertilizer to 25%, rice
plant increased in panicles/hill 1.89 fold compared to fertilizer control. Adding of ammonium
phosphate fertilizer 50% up to 1008, markedly increased the panicles/hill of rice plants about

2.55 fold compared to chemical fertilizer control.
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Figure 3.25 Effects of ﬁxemmount of latex serum (100S) and miable chemical fertilizer on
plant height and li'llers/hﬂl of KDML 105 a. plant height b. tillers/hill

i u/

As shownﬁ %@Qt%ﬂsﬁ@h%ﬁg’h}sﬁz‘% yield of 23.29 g per
plant was obtainedqfrom 100S+50F but not significantly different from 100S+25F which
was19.91 g, Ri e with.only i o e proximaicly
50% of aﬁmnmmm:j m ce in grain
yield of 100qS+10F and fertilizer control.

The average 100-grain weight from 100S, 100S+10F and untreated control was

similar and higher than other treatments. It was approximately 1.06 fold comparing to
chemical fertilizer. The 100S+50F applied plants showed lower 100 grain weight but not
significantly different from chemical fertilizer.
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It was found that increasing rate of chemical fertilizer up to 100S percentage of filled
grain decreased significantly. Rice plant applied with 100S+50F produced grain yield only
54%, which was filled grain. The highest percentage of filled grain of 81.29% was obtained
from 100S.

Figure 3.26 Growth and develop erﬁ of KDML 1‘65 supplemented with fixed amount of latex
serum (100S) and variable chemigal fertll;zer frqm left to right: untreated control, chemical
fertilizer, oos* IOQSHOF 1008:25F and 100S+50F

(i -

Table 3.26 Effects of fixed amount of latex serum JI(’L(').QS) and variable chemical fertilizer on
yleld and yield component of KDML 10)5

Treatment ..;P}nicles/ Grain 100 grain '%ﬁlled Y%unfillled
hill weight/  weight (g)  grain grain
b hill(g) N
T1: Untreated conttol 0 | @.7e 2 69d 2,494 67:92b 32.08b
T2: 100F 65¢ 12.64b 2.34b¢ 69:36b 30.64b
T3:100S 4.6d 6,92¢ 250 81,29a 18.71c
T7-100S+1QF 7.9¢ 11.69 2.46a 72.85ab = 27.15bc
T8: 100S+25F 12.3b 19.91a 2.42ab 68.75b 31.25b
T9: 100S+50F 16.6a 23.29a 2.30¢ 53.89¢ 46.11a
%CV 19.51 34.13 3.88 13.79 30.70

Note: Mean (from 10 replicates) in a column followed by the same letter are not significantly different
at P<o.0s by DMRT
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3.15 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on

nutrient content of rice straws

It was found that rice plants applied with latex serum had higher N content in the
straws significantly. Phosphorus and sulfate content was high at high rate of chemical
fertilizer added latex serum (T8 and T9). There was no significant different in zinc
concentration in SPR 1 straws. N content in KDML 105 straws was in the same pattern as
SPR 1. Phosphorus and sulfate tended to increase with increasing level of chemical fertilizer

to 100S whereas zinc content was decreased as compared to chemical fertilizer. This

indicated that there was no adverse e // ncentration in the straws of both rice
cultivas. /

3.15.1 Effects of ﬂxea a nto

on nutrient content in straws

sert and variable chemical fertilizer

Figure 3.27a shows t infrice aws decreased with increasing level of
f ! chemical fertilizer treated
QT&OOSHOF treated plants.
treated plant had higher

chemical fertilizer to 1
plants (0.419%), which w.

The 100S+25F,
phosphorus level than un the straw was seen when
applied the rice plant with 1 1d over untreated control.

increase potassium content in rice sﬁ'aw::f\ | of 15,360 ppm K level in rice straw

= "'.-' et
was increased over u‘ntreated cofrtrdF—‘whp'nf

Add ammoniuthl h ili : nd 100S+50F caused an
enhance of sulfur in the straws of SPR ore tha aring to untreated control
(4,708 ppm) and ammonium &osphate fertilizei}lone (100F). S was found higher in

100S+25F (10,6ﬂp$j Fﬂ ﬂ?] f§ W E.Jl @ﬂ ﬁapplled plants were
i as compared to untreate

slightly increase control.

Table 3.27 showed that a hcatn(ﬁl of chemical fertilizer alone res increasing
vt i 4 0 e e o s e

in S and Ca comparing to untreated control. There were no significant differences among

treatments in zinc concentration in the rice straws (Fig.3.27d).
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Figure 3.27 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in straws of SPR 1 a. nitrogen b. phosphorus c. potassium d. zinc Bars with
the same letters are not significant different at P<0.05 by DMRT.



77

Table 3.27 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in straws of SPR 1

Treatment S (ppmw) Ca (ppmw) Mg (ppmw) Cu (ppmw) Fe (ppmw) Mn (ppmw)

Tl 4708 4949 412 7.70 409 192
T2 4782 4413 494 8.00 421 262
T3 6057 6904 387 8.00 538 139
T7 5736 - - - -

T8 10626

T9 9635 6860 9.90 300 181

3.15.2 Effects of fix

on nutrient content in str

@ and variable chemical fertilizer

\g\%n:cal fertilizer to 100S, the
ceived lo “concentration of chemical

Fig. 3.28a showe
rice plants showed lo

fertilizer. The 100S trea

V8 \
increase in phosphorus level i straw-'signif ly.. They were 4,323, 5,367 and 8,278

hemical fertilizer alone
were not significantly di hereas in the untreated
control was 18,120 ppmj

Sulfur content of séraws was significant bmcreased when chemical fertilizer was
added to serum re also increased S
level in the straﬂ ﬂ)ﬂgmﬂ ﬂimmjﬂﬁ was no increase in
S level in IOOS+2 F and chemical fertilizer applied plants-as compared withmntreated control
R ANN T AN AN ¢

Similar to SPR 1, Mg and Mn content of the straws was found superior when
chemical fertilizer was applled alone whereas Fe content was found higher in straws applied
with latex serum alone. Obviously, application of 100S and 100S+50F did not increase Zn
concentration in straws. It was lower than that of untreated control and fertilizer control

approximately 2 fold.
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Figure 3.28 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in straws of KDML 105 a. nitrogen b. phosphorus c. potassium d. zinc
Bars with the same letters are not significant different at P<0.05 by DMRT.
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Table 3.28 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in straws of KDML 105

Treatment S (ppmw) Cappmw) Mg (ppmw) Cu (ppmw) Fe (ppmw) Mn (ppmw)

Tl 6139 4220 509 7.00 247 292
T2 4626 4539 699 6.80 214 585
T3 6717 3615 387 7.30 1276 199
T7 6543

T8 5617 - - - - -
T9 8580 4413 611 6.40 309 101

N2
3.16 Effects of fixed amount erum & variable chemical fertilizer on

nutrient content of rice seeds '! S

Nitrogen conten/ > oL higher when applied with

latex serum added with ¢ a i £ al fertilizer alone. Sulfate and

magnesium content in chemi ér 1re F was higher. It was clearly
observed that latex serum di i _ eeds in both rice cultivars
comparing to untreated co

seeds.

3.16.1 Effects of fixed 9.111 1 x serum (1008) and variable chemical fertilizer
e b o

on nutrient content in seeds of SPR I+—— —
) LA L
Figure 3.29a shows that N content in 2

to increase as compared_to_untreated ¢ L con s greater in the 100S+10F
(1.881%) than all o 2 i . had similar N content
(approximately 1.6%) ang er chen applied seeds.

The average content of phosphorus in the,seeds of 100S+50F, chemical fertilizer and

untreated cont ﬁsﬂlﬂn%i%ﬂ tl\Wlﬁ})qoﬁbi (2,344 ppm). The
not increased P le

100S and 100S+EOF treatments di vel in the seeds of SPR 1.

Potassium concentration in t ces A/ er when applied with ammonium
phosp& ﬁlﬁrarﬁ(ﬁﬁ ‘&Li :jes ﬁ) S ﬁ tent in the

seeds tredted with 100S, 100S+50F and untreated control (ranged from 2,620 to 2,750 ppm).
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Figure 3.29 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in seeds of SPR 1 a. nitrogen b. phosphorus c. potassium d. zinc Bars with
the same letters are not significant different at P<0.05 by DMRT.
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Table 3.29 showed that application of chemical fertilizer alone caused higher S, Mg,
Cu and Mn level than other treatments whereas latex serum caused increase in Ca. Negligible
concentrations of zinc were observed when applying the rice plants with 100S+50F, which
was 31 ppm. The highest concentration of Zn was found when applying with chemical
fertilizer, which was 43.9 ppm. It can be concluded that application of 100S+50F was not
affected Cu, Fe and Zn, which may be caused toxic to plant if it was too much. Moreover it

can increase N content in the seeds 2 fold over 100F.

Table 3.29 Effects of fixed amount of late serum (100S) and variable chemical fertilizer on

Treatment S (ppmw) Ca (p ) M g (ppm } : pmw) Fe (ppmw) Mn (ppmw)
Tl 144.50 47.50
T2 94.60 49.90
T3 80.20 23.90
T7
T8
T9 61.30 30.20
3.16.2 Effects of fixe §) and variable chemical fertilizer
on nutrient content in seeds
Nitrogen content in th _-' ML 105 thet received 100S and 100S+10F were

similar and higher than those of othergﬁt‘y\engs ; /as
seeds (1.031%). ThﬂlOOS+25F and IOJS+5 § had similar N content
approximately 1.8% (Rigé330ay——

It was clearly wed tha ili to 100S could increase
phosphorus level in the sg)is of KDML 105 as compared to unt@ated control. P content was
much higher in 'gi re 2,135 and 2,119
ppm, respectlvﬁ ﬁ %%ﬁ ﬁ mnﬁ ﬁ|§3 ppm that was not

different from unﬂlltated control.

o TR TR A e

treated seeds were slightly decreased in K level but not significantly different from untreated
control (2,009 ppm).

Table 3.30 shows nutrient content in seeds of KDML 105. The application of
100S+50F caused increase in Ca compared with untreated control and this was higher than
that of chemical fertilizer. Zinc concentration of 46.7 ppm of 100S+50F was not differed

from 48.4 ppm of chemical fertilizer treated seeds.
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Figure 3.30 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in seeds of KDML 105 a.nitrogen b. phosphorus c. potassium d. zinc
Bars with the same letters are not significant different at P<0.05 by DMRT.
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Table 3.30 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content in seeds of KDML 105

Treatment S (ppmw) Ca (ppmw) Mg (ppmw) Cu (ppmw) Fe (ppmw) Mn (ppmw)

Tl 1938 211 776 26.00 95.10 31.00
T2 1837 208 844 26.50 62.50 26.60
T3 1983 278 441 22.90 69.50 22.70
T7 1791
T8 2195

24.00 59.10 20.90

352
3.17 Effects of fixed nt&$ (&ﬂy iable chemical fertili
. ects of fixed amou erum ariapie cnemical iertilizer on
— 1
g/

low content of chemical fi Z

T9 1947 299

5

nutrient content of soil

Application of |

N and K content of the soil

soil applied with latex s

3.17.1 Effects of -

on nutrient content of soil a

Nutrient content of th 1 was shown in Table 3.31. Soil
Lttt :
nitrogen content was increased by @Mm its-including untreated control as compared to
Fu ) 2 N : - :
the soil before planting (0.129%). ﬁ'éiéﬁsmg’ level'of'c al fertilizer to 1008 resulted in

was closed to that of cliémical fertilizer alc -
The soils treated with latex serum alone or serum plus ﬂmical fertilizer resulted an
increase in potassium contefit,which were ranged from 250 to 260 ppm as compared to 180

ppm of untreatﬁoulﬂ t:; ‘m EJ 7] j w S%J ’] ﬂ ‘j

All treaments resulted in increasing level fur in the soils as compared to
untreat ol. Increasing le chemi ili 0S tended_to increase sulfur
po Y V- ICEOT 3 VAT Lol T = 1
(417 ppns). Chemical fertilizer alone also caused as increase of S in the soil but not more than
that of 100S+50F treated soil.

Calcium and magnesium concentrations in the soils after treatment were slightly

decreased whereas Fe content was increased comparing to the soil before planting.
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Calcium and magnesium concentrations in the soils after treatment were slightly
decreased whereas Fe content was increased comparing to the soil before planting.

Zinc concentration in the soils was decreased by all treatments. Zn level of 100S
applied soil (0.87 ppm) was two fold less than that of untreated control (1.79 ppm). Zn levels
of 1008, 100S+50F and chemical fertilizer treated soils were similar.

Table 3.31 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content of soil after harvesting of SPR 1

Treatment pH Organic Avai Mg Cu Fe Mn Zn
matter  (g%) lab \‘ , 7?//
(%) \

Before 4.6 2.3 0. lm 340 247 93 22,60 1.83
T 47 23 oms™ 5 > 2080500 384 227 3658 179
T2 4.4 2:1 279 267 31.72 1.06
T3 4.6 2.2 1.92 311 13.05 0.87
T7 4.7 2.3 -
T8 44 2.3 -
T9 4.3 2.4 2.57 297 18.65 0.74

3.17.2 Effects of fixed and variable chemical fertilizer

on nutrient content of soil after hary o ,
_,.,i" a‘.-"‘"J " s o
Table 3.32 shﬂs nutrient content of rvesting of KDML 105.

Nitrogen content of th¢ soris-after-harvestmg vas-imncereased-by-att eatments comparing to the

soil before planting. Og) . ﬂcreasmg concentration of
(T7, T8 and T9) " The lowest N cont : was observed in chemical
fertilizer treated soil, which®wassnot different fromiithie soil before planting.

The soiFia uﬂlt{l} W%J % i W) H ’}Jﬂﬁ chemical fertilizer

resulted an incrédse in potassium content, which were ranged from 220 to 240 ppm as

TSR ANENALL o

sulfur coﬁcentratlon in the soils compared to untreated control. Decreasing level of S was

chemical fertilizer to 10

found when increasing level of chemical fertilizer to 100S as shown in 100S+10F, 100S+25F
and 100S+50F. They were 342, 275 and 247 ppm, respectively. The S concentration in the
soil between 100S+25F and chemical fertilizer were similar.

The soil supplemented with 100S+50F showed slightly increase in Mn, Cu and Fe

comparing to untreated control. It was clearly noticed that latex serum did not increase zinc
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concentration in the soils as seen in 100S (0.79 ppm) and 100S+50F (0.66 ppm) treated soils.

Also chemical fertilizer alone did not increase Zn concentration in the soils, which was about

3 fold less than that of the soil before planting (1.83 ppm)

Table 3.32 Effects of fixed amount of latex serum (100S) and variable chemical fertilizer on
nutrient content of soil after harvesting of KDML 105

Treatment pH  Organic N  Auvail
matter  (g%) able

(%)

before 4.6 2.3

Tl 4.5 2.3

T2 4.5 2.4

T3 4.4 2.3

T7 4.7 22

T8 4.4 2.3

T9 4.5 21

3.18 Bacterial colony count of
About nine days after 2

soil were counted by the soil dilution';

; .r'
3.33, it was found that the bmﬁﬁfﬁ

increase more than tha
soils applied with 100

.,

higher than the soil ap

K

80,*

s
1 aft

Ca Mg Cu Fe Mn Zn
247 9288 22.60 1.83
2.38 9469 24.80 1.09
1.25 115.86 13.23 0.58
1.57 127.81 16.13 0.79
2.61 144,69 27.41 0.66

Sa

ied with

_—
rZer anpliieg solirana o

;‘F

1CJ

with latex serum in combination W

5 pled. Bacterial colonies in the
sount method. The data is shown in Table
' ' latex serum tended to
ated control soil. The
ase of bacterial count

h chemical fertilizer in

various ratios. Bacterial colony,in the soil applied, with 100S+10F and 100S+25F was too

numerous 00 cﬂ wﬂoﬂ Fﬂoﬁ/wﬁ, w ﬁ f]nﬂd%neter and smooth

surface.

amaﬂn‘m UAIINYA Y



Table 3.33 Bacterial colony count of soil after applying latex serum

CFUYgram (x10°)
Treatment SPR 1 KDML 105
9 days after 1 8 days after 2 9 days after 8 days after
application application 1*application 2" application
Untreated control 1.34 1.75 1.58 2.71
Fertilizer control 1.86 2.60 333
100S 8.70 1.53 10.40
25F+758 6.03 7.11
50F+50S 7.92
75F+25S 18.50
100S+10F 8.00
100S+25F 11.08
100S+50F TNTC
*CFU = colon
*TNTC = 160 n
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