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Appendix A

1. Analysis of chemical composition of serum
1.1 Analysis of Ammonium content by the Phenolhypochlorite Method (Solorzano, 1969)
Reagent
1. Phenol-alcohol solution: Dissolve 10 g of reagent grade phenol in 100 mL of 95% v/v ethyl

alcohol.

2. Sodium nitroprusside 0.5%: Dissolve 1 g of sodium nitroprusside in 200 mL of water. Store

in an amber bottle for not more than one mon

which should be at least 1.5 N. ' g ccom| oses and its strength should be checked
periodically. N b

5. Oxidizing solution: and 25 mL of hypochlorite
6. Standard solution:

(ImL=10 pmole NH,4-N)

ster and dilute to 1,000 mL.

Procedure -

Add 0.4 mL of phenol so dium 'opru551de solution, and 1 mL of
oxidizing reagent to 10 mL of sample, m ' r éch addition. The color is allowed to
develop at room temperature (22-27°9W :'_ d the absorbance recorded at 640 nm. in a
spectrophotometer. L)

Calculation

NH,-N (mg/L)ﬁ

1.2 Analysis of Total Kjéldahl Nitrogen (Kjeldahl'method)(Tassanee, 1977)

— ﬂumwamwmm

1. Concentrated glllfurlc acid (H,SO,)

| ZQ’WEI“&“%?M LRI, ...

brmg to volume with water.

4. Sodium Hydroxide (32% v/v): Weigh 320 g Sodium hydroxide (NaOH) into a 1,000 mL
volumetric flask and bring to volume with water.

5. Standard Sulfuric acid (0.1 N): Dilute 2.8 mL of conc.sulfuric acid with distilled water and
bring to volume 1,000 mL. Standardize the exactly concentration with 0.1 N Sodium carbonate.

6. Mixed indicator: Weigh 0.066 g bromocresol green and 0.033 g methyl red in 100 mL of 95%

ethanol.
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Procedure
Digestion: Weigh 3 g of catalyst mixture into the Kjeldahl flask, add 10 mL of serum and 20 mL of
conc. Sulfuric acid. Heat the Kjeldahl flask over a flame to digest the sample until it clear.

Distillation: Add 40 mL of distilled water and 85 mL 32%(w/v) Sodium hydroxide solution to the cool
sample and place into the distillation apparatus. Prepare a 250 mL Erlenmeyer flask containing 60 mL
of 2% boric acid and five drops of mixed indicator. Place the flask under the condenser of the
distillation apparatus. Distill the sample for 3 minutes.

Titration: Titrate the solution of boric acid and mixed indicator containing the “distilled of> ammonia
with the 0.1 N standardized sulfuric acid.

Calculation

% N = (sample titer

3. Ascorbic acid solution: | scorbiciagid in 500 mL of distilled water.

4. Potassium antimonyl- -ﬂ Jissolve ( ; tassium antimonyl-tartrate in 250
mL distilled water. i

5. Mixed reagent: Mix 100 mL 0 i-"- monium para olybdate solution, 250 mL Sulfuric acid

solution, 100 mL Ascorbxﬁmd solutloﬁ'" aﬁ'd" mL] L i ~tartrate solution thoroughly,
used daily. TS -

6. Standard solution: t:
1000 mL distilled water (1

Procedure

Measure w ?.l % “ hq ﬂ ﬁlghly and allow to stand
for 5 minute and measure tur idity at 885 nm. Estimate PO,” concentration in sample by comparing
absorbance reading with a calibration curve prepared by ca: ugh the entire
L TR GG ) (RN

Calculatlon

dilydrogen phosphate (KH,PO,) in

PO,” -P (ppm) = pg/L (reading) x dilution factor x107

1.4 Analysis of Sulfate (Turbidimetric Method)
Reagent
1. Barium chloride, BaCl, crystal, 20 to 30 mesh.
2. Standard sulfate solution: Dissolve 0.1479 g anhydrous Na,SO, in distilled water and dilute to
1000 mL.
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- Conditioning reagent: Mix 50 mL glycerol with the solution of 30 mL conc. Hydrochloric
acid, 300 mL distilled water, 100 mL 95%ethanol and 75 g of sodium chloride.
Procedure
1. Formation of barium sulfate turbidity: Measure 100 mL sample into a 125 mL erlenmeyer flask.
Add 5 mL conditioning reagent and mix in stirring apparatus. While stirring, add 3 g of BaCl, crystal
and begin timing immediately. Stir for 60+2 s at constant period.
2. Measurement of barium sulfate turbidity: After stirring period has ended, pour solution into

absorption cell of photometer and measure turbidity at 5+0.5 min.
ti 0,> concentration in sample by comparing
; ing SO,> standards through the entire
procedure. Space standard at 5 mg‘ ]
4. Correction for sample P ;
blanks to which BaCl, is not /

Calculation

3. Preparation of calibration curve:

turbidity reading with a calibration
SO* range.

le color and turbidity by running

SO/ (glL) =

1.5 Analysis of K,

Digestion of serum sample

Reagent

1. Concentrated nitric aci

2. Hydrochloric acid: 1:1 v/v

Procedure e _,,r, ..-““ L 2

Add 50 mL of ser:T into a dlgestlon n tube. Add 3 m

under a fume hood for at [¢ast-t5-mmutes—Gradually-increase the hea

O; and allow to predigest

til the mixture becomes clear

the sample until the mixture
0 mL of HCI (1:1). Continue to heat a
through filter paper and dilute tof100umL with distilled water.

s o B A B v

2. Analysis of chemlcal composition of plant &

o RN KA e

1. Concentrated sulfuric acid (H,SO,)

2. Catalyst mixture (anhydrous): K,SO, : CuSO, : Se metal in the proportion of 100:10:1

3. Boric acid (2% v/v): Weigh 20 g boric acid (H;BOs) into a 1,000 mL volumetric flask and
bring to volume with water.

4. Sodium Hydroxide (32% v/v) : Weigh 320 g Sodium Hydroxide (NaOH) into a 1,000 mL
volumetric flask and bring to volume with water.

5. Standard Sulfuric acid (0.02 N) : Dilute IN sulfuric acid with distilled water and bring to
volume 1,000 mL. Standardize the exactly concentration with 0.05 N Sodium carbonate.

yellow about 60 minutes.

remains 5 mL. Cool and add t 15 minutes. Cool and filter
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6. Mixed indicator: Weigh 0.066 g bromocresol green and 0.033 g methyl red in 100 mL 95%
ethanol.

Procedure

Digestion: Weigh 1.1 g of catalyst mixture into the Kjeldahl flask, add 0.2000 g of plant sample and 10
mL of conc. Sulfuric acid. Heat the Kjeldahl flask over a flame to digest the sample until it clear.
Distillation: Add 30 mL of distilled water and 45 mL of 32% (w/v) Sodium hydroxide solution to the
cool sample and place into the distillation apparatus. Prepare a 250 mL Erlenmeyer flask containing 60
mL of 2% boric acid and five drops of mixed indicator. Place the flask under the condenser of the

distillation apparatus. Distill the sample for 3

Titration: Titrate the solution of boric acid :
with the 0.02 N standardized sulfuri

Calculation

% N = (sample titer

2.2 Analysis of phosphouils, p

and zinc in plant tissue (Depz

esium, iron, manganese, copper,

Digestion of plant sample

Reagent

1. Acid mixture: Prepare a mi Ir tai L ClOy in ratio 2:1 v/v
Procedure

Put 0.5 g of dried, ground, pl

e
Lo W/ A S

a fume Bood"fof' at léazt,

mixture become clear. 3 erth i 0,100 mL with distilled water.

and allow predigesting und J

Allow standing for 24 hours: €
Analysis: K, Ca, Mg, Cu, Fe sample are determined by AAS. Phosphorus

and sulfur are determined by the,p &od described in 2. d 2.4, respectively.

sl H L YLQCMJ 3

Reagent
- AR § DRI b v

water. Let it ©ool and add 80 mL of 70% HCIO,. Dilute to 1,000 mL with distilled water.

2. Molybdate reagent: Weigh 12.5 g of ammonium molybdate [(NH4)¢Mo,0,4.4H,0)] into a
1,000 mL flask and bring to volume with water.

3. Stock standard solution (1,000 ppm P): Weigh potassium dihidrogen phosphate (KH,POy,)
4.393 g into a 1,000 mL flask and bring to volume with water.

4. Working standard: Dilute stock standard solution to 0, 5, 10, 15 and 20 ppm into 100 mL
flask, add 10 mL of HCIO; to each flask and bring to volume with distilled water.
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Procedure

Pipette 3 mL of digested sample (from 2.2) or standard into a test tube. Add 3 mL of vanadate
reagent and mix thoroughly. Then add 3 mL of molybdate reagent and mix thoroughly. Let it stand 30
minutes and measure absorbance at 420 nm.
Calculation

%P = ppm (reading) x dilution factor x 100 x 10°x 100

sample weight (g)

2.4 Analysis of sulfur (Turbidimetric ) (Department of Agriculture, 1993) -

Reagent
1. Polyvinyl Alcohol (PVA):

and bring to volume 1,000 mL

2. Acid mixture: Dilute Sﬂ"

of 10 N HCI , 20 mL of 85%

hol in 400 mL hot water. Let it cool
refrigerated.

of distilled water then add 20 mL
D00 H,SO,. Bring to 1,000 mL

dilute to 1000 mL. (100 pp
4. Working Standard: Pr diluting stock standard sulfate
solution. ;
Procedure ‘ _.“,ﬁ.f“:{ —,,
Add 5 mL of the to a 25 mL flask. Add 5 mL of
Polyvinyl Alcohol and mix thoroughly Cl, and stir for 1 minute. Let it stand for 30

e U ANENI W N

f;ﬁmmmwmmma

3. Boric acid (2% v/v): Weigh 20 g boric acid (H;BOs) into a 1,000 mL volumetric flask and
bring to volume with water.

4. Sodium Hydroxide (32% v/v): Weigh 320 g Sodium Hydroxide (NaOH) into a 1,000 mL
volumetric flask and bring to volume with water.

5. Standard Sulfuric acid (0.05 N): Dilute IN sulfuric acid with distilled water and bring to
volume 1,000 mL. Standardize the exactly concentration with 0.05 N Sodium carbonate.

6. Mixed indicator: Weigh 0.066 g bromocresol green and 0.033 g methyl red in 100 mL 95%

ethanol.



107

Procedure

Digestion: Weigh 3.5 g of catalyst mixture into the Kjeldahl flask, add 1.000 g of air dry (0.5 mm) soil
and 20 mL of conc. Sulfuric acid. Heat the Kjeldahl flask over a flame to digest the sample until it
clear.

Distillation: Add 40 mL of distilled water and 32%(w/v) Sodium hydroxide solution to the cool
sample and place into the distillation apparatus. Prepare a 250 mL Erlenmeyer flask containing 60 mL

of 2% boric acid and five drops of mixed indicator. Place the flask under the condenser of the

distillation apparatus. Distill the sample for 3 minutes.

Titration: Titrate the solution of boric acid dicator containing the “distilled off” ammonia

with the standardized sulfuric acid. \Q‘\\ ‘T,/n

Calculation % /
% N = (sample titer — @ ofﬁSO

o |

X te 4) in 500 mL water and add 500 mL
conc. Hydrochloric acid (HCI). Stir to b;@ sol nd slowly add 2.0 g powdered gum acacia
Sriie 'frepdfed ' i

3. EDTA Solution _: VD) Weio 84_g cthylenediamiz ‘etic acid (H4EDTA) into a

1,000 mL volumetric flask 1C. NH,OH, s.p. =091 ¢ cm'3), and

with stirring to bring into solution. Kéey

bring to volume with water.

4. Barium Chloride Cryst@s&msh barium chlor&g (BaCl,.H,0) to pass as 20 to 30 mesh sieve.

: e AUANINANES
6. Stock Sol 34°g potas Iphate (K,SO,) into a 1,000 mL

volumetric flask in about 400 mL EDTA Solufion and bring toaelume with EDTA®Sélution.
eeciafBpdE) AN TN IU N 1IVIE A E

Weigh 10 g air-dry < 10-mesh (2 mm) soil into an extraction vessel, pipette 25 mL Extraction
Reagent into the flask, and shake for 30 minutes. Add 0.15 g of powdered Charcoal and shake for an
additional 3 minutes. Filter and transfer a 10 mL aliquot into another flask.
Analytical Procedure
Measurement: To a 10 mL aliquot, add 1 mL Seed Solution and immediately swirl the contents. Place
the flask on magnetic stirrer and add 0.3 g Barium Chloride Crystals. Stir for about 1 minute. Transfer
an aliquot to a cuvette and then read the absorbance using a calibrated UV-VIS spectrophotometer at
420 nm.
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Calibration and Standards

Standard Series: Pipette 0, 1, 2, 3, 4, and 5 mL Stock Solution into a series of 100 mL
volumetric flasks and bring to volume with EDTA Solution. This Standard Series has S concentrations
of 0, 10, 20, 30, 40, and 50 mg S L™, respectively.

Calculation

The SO,-S content of the soil material, expressed in mg SO4-S kg' is determined by

multiplying the SO4-S content in the extractant by 2.5.

i Wl Analysis Handbook of Reference Methods,

%

1 taaccticacid): Weigh 1.96 g DPTA
{{(HOCOCH,),NCH,CH,], \i'\ etric flask. Add 1492 g
Triethanolamine (TEA) and brig ) ly 9. L with water. Add 1.47 g calcium
chloride (CaCl,.2H,0) and bring vith W | iile adjusting the pH to exactly 7.3 with 6

3.3 Copper, Iron, Manganese and Zi

1999)
DTPA Extraction

Reagents
1. Extraction reagent

! » N
N hydrochloric acid (HCI). JHe fig ntrafion will be 0,005 >TA, 0.1 M TEA, and 0.01 M
CaCl,.2H,0. : - .
Procedure

Extraction: Weigh 10 g of air dry (2

reagent, and shake on a reciprocating

action flask, add 20 mL extraction
er through Whatman No.42 ashless

filter paper and collect the filtrate. p { 317 3

Analysis: Cu, Fe, Mn, and Zn in

e ————

i
AU INENTNYINS
IR TUNMINGAY



Appendix B

Table 1 Major elements in serum

109

Serum lotno.| N (%) NH," | PO, (ppm) K (ppm) SO4“(g/) | Ca (ppm) Mg (ppm)
CS 000903 10.654:+0.003 | 5651+464 [146.47+0.90( 2546.50+36.30 | 13.79+0.21| 6.03+0.60 | 41.65+0.65
CS 001020 10.682+0.001| 5683+176 | 92.16+0.20 [ 4229.50+36.30 [13.82+0.19 4.49+0.30 | 2.57+0.01
CS 001128 0.713+0.006| 5043+83 | 83.53+0.68 [ 3968.80+81.40 |16.11+0.33[ 3.17+0.14 | 3.56+0.06
CS 010303 10.737+0.003| 55734209 | 56.86:+0.52 | 4237.20+55.00 [18.70+0.23 [ 3.63+0.05 | 3.29+0.14
CS 010705 ]0.692:+0.004| 5573+238 | 42.35+0.90 [ 3568.40+13.20 [15.44+0.13 [ 5.01+0.06 | 65.90+0.00
CS 010914 ]0.904+0.002| 2953491 |24,1240.34 | 2121.90+23.10 {19.20+0.45| 4.00+0.20 | 68.65+0.55
CS 011011 [0.693+0.005] 261489 | 60.78+0.5: 73.70{15.36+0.10] 2.75+0.21 | 2.32+0.06
DS 000803 [0.610+0.002] 5840+1 .3540.34 47.70 |17.03+0.37] 3.00+0.21 | 3.81+0.11
DS 001027 [0.565+0.002] 55 77+0.34 13.99+0.09| 3.06+0.11 | 7.54+0.01
DS 001128 [0.653+0.001| 2 39 [5160.00#100.0.|15.90+0.16 2.75+0.31 | 2.80+0.28
DS 010303 [0.716+0.003 78 '-{143;893_39.6,&.1:6.6@0.18 3.42+0.39 | 2.69+0.09
serum

Serum lot n ) (ﬁg{n Zn (ppm)

CS 000903 [ 0.041+ 14740, %o.@s 166.32+4.18

CS 001020 | 0. 4 18:£0.07 /:0.07140.003 | 53.27+0.56

CS 001128 5 .ooz,g_ﬁ.é 0.0 %) 186.01+0.55

CS 010303 | 0.108+0,059 165 'ﬁo.ooo 310.00+3.00

CS 010705 | 0.038+0:002 1 1.71 252+0.000 | 214.50+3.08

CS 010914 | 0.04310.005 4 0.8140.00 £ 0.296+0.002 | 19.75+0.19

CS 011017, [0:067£0.005 | 1.27+0.02 [ 0.078+0:0047] 129.80+2.86

DS 000803 =0:074+0:01-4 (1 84.12:+1.64

DS 001027{;’#0.04910.001 | 1.00£0, 0.000 | 78.60:+0.63

DS 001128 _ £0.057+0.003 | 1.13+0.03 | 0.110+0.002 | 120.31+0.25

DS 010303 g(ﬁio.ooz 1.27+0.02 | 0.078+0.002 | 157.30+1.10

Chl

|

A

YUINYNINYINI
RINTUUNIINYAY




Appendix C

1. Effects of CS and DS on growth of SPR 1 in hydroponic culture

Plant heig

13.6

110

17.5 16.0 15.0 15.9 16.5 15.5 16.0 16.5
15.2 14.0 14.1 14.2 14.0 14.5 15.2 15.5
16.7 11.3 14.7 15.0 14.6 14.2 14.0 14.9 13.1 15.2
13.6 12.5 13.3 14‘3 15 13.6 12.9 14.6 14.7 11.9
13.5 .6 15.3 14.0 13.0 12.3
13.2 13.8 13, ke 13.5 14.6 14.5 15.2
14.0 13.0 : 5.1 13] 152 17.7 16.2 15.5
13.6 12.8 20 1 13.721“‘ 12.8 13.5 13.8 13.5
136 152 /) | TN 140 13.0[ 132] 139
)
Analysis of variance for plant hgi n 0 h;c_gub\‘*
Source of Variation -4, 478 N F crit
Between Groups 43 9 6 7.02%* 2.63
Within Groups 00 % 82 4 \l.
Total 17.94 A1t
** significant at 1% level gl L = )8
P2
1.2 Root length (cm) el N
157 184 140 180 172|168 193] 165 236
193 3 124] 155 87
S1 92 134 8.1
oS3 55 67| 50| 89
45 : 7.1] 44| 39
: 8.0 6.3 11.2 10.1 4.0 10.0 32 2.7
CS9 90[, 5.5 " asa| 102] 78| 11| 55 68 98 79
8. " : 90]7 ] 53 129 102] 89 63
DS3 7.1} 0 6 1 41 116 112
DS5 42 ' 42| 105 12.7
Analysis o We fi ﬁt 1 ;lf m owi:]uae Ej ’] a E]
Source of Variation daf MS F crit
Between Groups 971.28 9 107.92 14.92** 2.63
Within Groups 592.99 82 7.23
Total 1564.27 91

** significant at 1% level
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1 .3 Leaf numbe

. . —_———
Analysis of variance for leaf numberof SPR 1 in

Source of Variation S F Fcrit
Between Groups 11.48%* 2.63
Within Groups
Total

** significant at 1% level

2. Effects of CS and DS on gr

2.1 Plant height (cm
9

T 3 . ATy T Tes TS| 153
oAt T el T hef e T s
U

Analysis of variance for

plant height of KDME 105 in hydropogic culture

.’l‘JIIi‘[ﬂ Kl IF.WHI Tll:i ﬁl’ﬂl it

Between Groups

2.64
Within Groups 288.26 79 3.65
Total 515.65 88
** significant at 1% level




2.2 Root len cm

112

ﬁiﬁiﬁ?ﬁi%nmﬁm m?mﬁaa

10.5 8.1 113 7.5 120 58/ 13.6] 132 7.0 103
8.6 8.4 9.5 8.5 7.0 8.6 7.6] 124 113
7.0 7.3 6.8 9.9 72 5.6 7.1 8.5 5.9
52 8.9 9.7 109 8.5 8.6 7.3 5.0 3.9 6.2
6.5 53 6.1 6.3 6.5 45 110 6.4 5.4 73
6.1 4.0 6.7 7.0 4.4 6.0 8.0
7.1 7.5 5.4 9.5 5.8 3.8 4.5 8.6
9.0/ 10.1 9.2 3 7.6 7.4 3.1 5.9 8.5 117
7.2 7.5] N 9.5 8.5 5.8 6.0 9.5
6.0 7 2L 5.6 5.7 55 4.7
Analysis of variance for root le
Source of Variation S. F crit
Between Groups 13 2.64
Within Groups 0
Total A4
** significant at 1% level
2.3 Leaf number _ '
30 3.0 2 0] ) ' 300 3.0 30 40
4.0 JF74 el 0 4.0 4.0 4.0 4.0
40 40 Ol A0 ' 400 30 30
4.0 4.0 4.0[ =40 4.0 3.0 4.0 4.0 4.0
20 40 3=~ 50] a0+ a0[  30] 40| 40
40 300 4.0 mLA 4.0
3.0 z : : 3.0 3.0
4.0 4, ﬁ 4.0 0 740 3.0 3.0 4.0
; 49f 40 40 4.0 3.0 44-'4 0f 40 40 40
3.0 ¢ 30 3.0 3.0
Analysis of variance for ber of l D5 n@dﬂu&caﬂ T
Source of Variatio F crit
2.64

% sxgmﬁcant at 1% level



3. Effects of CS and DS application on growth and yield of SPR 1 in Pot Experiment I

3.1 Plant height (cm) at day 70

113

440 340 350] 40.0] 455 360 400 40.0] 36.0] 35.0
70.0] 70.0] 70.0[ 69.3] 70.0] 645 695 650 70.0] 79.0
390 38.0] 5500 365 380 555 450 410 44.0] 420
46.0( 405 39.0] 48.0] 490 440 440 410 48.0] 46,0
520 51.00 32.0 44.5| 465 5400 495 415 44.0] 450
475 450 54.0[ 615 580 66.0] 53.0[ 540 565 56.0
560 60.5] 57.0] 5. j4 56.00 52.0] 51.0] 69.0] 57.0
46.8] 370 39.0[ 365 7.0 420 360 36.5] 325
380 34.0[ 39 )| 36 g 350 405 45.0] 43.0
440 340 $.0 o 35.0] 36.5| 39.0] 45.0] 38.0
495 425 40| | 39.3] . 9.5| 36.0] 47.5] 570
40.0(  35.0 Sl 355) | 480[ 450f. 400] 450 350[ 400
Analysis of variance for plant t t day 7(&\ \
Source of Variation S P ;_;_; ME\ N N F F crit
Between Groups 10264.1 - 2:20 @.93** 242
Within Groups 363 21080\ 43y 1 '
Total 1eiloof £ wio \ A
** significant at 1% level » ;;1—? v+ /A x
3.2 Tillers/hill -
1 = 1 1 1 1 1
EIE 8|  13] © 8 6| 10[ 20
i ¥ ~ 2 1 1
1 "%I ol 2la £ 2 3 3
5 4 T 6] W4 3 2 7
5 %J P 9 6 9 4 6 4 6
e by 78k ’iar%‘ Ade Bl
B 1 1y & ¥l 4 15 d ! 1 I
1 1 1 1 1 1 1 1 4 1
g: B 1 F =t 1 1 - ﬂ 0O b F q (ol o B {%; 3 1
b 3 N (14 ELE I_zl? E“ 3 6
g 1 " 2f 1 1 8 1 1 1 1 1
Analysis of variance for tillers/hill of SPR 1
Source of Variation SS Df MS F F crit
Between Groups 1184.69 11 107.70 24.49%* 2.42
Within Groups 474.90 108 4.40
Total 1659.59 119

** significant at 1% level
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3.3 Flowering da

Analysis of variance for floweri

Source of Variation AS.. SF F crit
Between Groups 10690.8 S oA :93\; 0.94** 2.45
— i 40 »
Within Groups 817 92 8.84 q::\
Total 1 / ! .
** significant at 1% level ; 7 \
3.4 Panicles/hill '

ent | 1

1 1 0 1
9 9 10 13
0 2 1 1
2 2 3 3
5 2 1 2
13 _ - 7 8 5
6 0 G | E 1
1 1 1 0 0 0 1
feginnepreInss 1 4
! 1= AITRILECEE 2 2
E) | 2 2 .3 3 6
d|

Analysis of variance for panicles/hill of SPR 1

Source of Variation SS Df MS F F crit

Between Groups 1663.47 11 151.22 29.52** 2.42

Within Groups 553.20 108 5.12

Total 2216.67 119

** significant at 1% level
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3.5 Shoot dry weight

17.82
1.22 1.01 5.69 1.01 1.68] 5.02| 2.03 1.96 1.21 3.28
2.65 3.72 2.18 3.58 1.99] 3.67 1.88 2.88 534 262
8.14 5.81 5.23 4.54 5.31 6.85 6.69 3.76 3.20 9.13

16.98 6.18 7.77 10.47| 16.23 6.49| 12511 10.27( 13.02 6.58

14.08] 21.12f 1636 21.19| 3539 20.76| 15.44 20.76] 20.05| 12.21
1.64 0.98 1.02 1.57| 26| 2.57 493 0.75 1.61 0.99

1.05 0.87 [ : 0.62 1.32 1.98 3.7 1.78
3.03 1.31 \ Iy /.42 1.38 1.07 3.65 3.85
6.54 5.58 6.33] 3.00 3:57 7.43 9.64

7.62| 3.11

tﬂo.lw—n\rs.zs 11.08] 690 430
/ i

ﬂ: [ NN F crit

Analysis of variance for shoot dr;
Source of Variation

Between Groups 1361.05 M9 39%* 2.42
Within Groups '

** significant at 1% level

3.6 Root d ight (g
= :

0.85
436 13.40] 13.42
1.61] 130 1.62
2.33]  3.28] 1.57
2.33]  1.78] 3.80
7.18]  5.12|  3.60
7.18] 15.79] 7.12
0.68 1.34] 0.75

‘-3' 1.51] 297 1.05

Y 0.46] 1.66] 2.52
3.64|  4.90

>4
0 2.09 1.39
Lkl

3 %1 |1PN 2
BYNTT ot oN VI 1 O
Analysis of ¥ariance for root dry weight of SPR 1

Source of Variation SS Df MS F F crit
Between Groups 1289.42 11 117.22 30.51** 242
Within Groups 414.90 108 3.84
Total 1704.32 119

** significant at 1% level
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3.7 Grain weight

0.813] 0.569| 0.473| 0.717| 1.567| 0.593 0] 0.748 0| 0.581
15.449| 7.079| 16.384| 18.478| 20.627| 15.25| 16.485| 14.121| 17.485| 17.724
0f 0.868| 8.631 0] 1.025( 5.471| 2.640| 2.388| 0.860| 1.342

1.403| 2.957( 1.298] 2.934| 0.671| 2.390[ 0915 1.755| 5.846| 3.106
8.267| 5.107| 4.368| 2.936| 5.304| 7.456| 5.881| 1.401| 0.870] 2.708
15.565| 4.879| 5.598| 13.355| 14.637| 11.541| 12.531| 10.202| 10.226| 5.702
9.607| 20.567| 10.747| 14.189| 36.945| 22.146| 8.718| 15.876| 20.871| 11.456

- DS 0.949 1.005| 0.834 0] 2455 1.754 0 0 o 0318
D 0.702 o 0.8%2[ 0| 0 0| 1.415] 3.585] 0507
1523 0.737] 2.057 0] 425 o 0451 1.179] 2254
4797 1.013] 1257/ 0. 2.016] 4.084] 2.531
1.871] 0.567 8.479] 3.002[ 1.500

Source of Variation \ F crit
Between Groups - 1 TR DRSS, R 0.38** 2.42
Within Groups 47
Total ol
** significant at 1% level \

2277

2.336
2.450
2.325
2.103
2.133

ofvar,mﬁmw&m 3 w I8h ol

Source of Variation') | SS F crit
Between Groups 0411 3 68**
wcat AR IUEN N A Y™

*% 51gmﬁcant at 1% level



3.9 Percentage of filled ain
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Analysis of variance for percen

Source of Variation F crit
Between Groups 8 1.89
Within Groups 12632i71
Total 15133.
ns: not significant at 5% level
3.10 Percentage of unfilled grain |
13.95| 41.30[ 4444 ‘.ﬁﬁ 10 9. 8.11 0.00
P 15.34 : 1095 29.37| 21.15
TGS 7.77] 1887 3023
O8I 42.48 34.59| 10.12[ 2130
| 1293 3725 32.76] 24.16
23.19 20.42( 2732 2545
23.54 : 23.45| 20.28| 40.16
3492 526 6'1‘5_179 19.49]  6.67
28.95]" Q1 }U!izay' e = WGQ M £ |=20.63] 2146|4250
10.58]1 33:93[ 10000f | L. 0 | 1] ©54.17] 22.06] 24.80
27.87qi 24.59| 26.92 45.&8 22.22| 32.69| 2045 48.94] 3047 66.57
d2:22}, %‘ﬁswﬁ‘;ﬂg 18- 21.86| 34.65
: KRBT

Analysis of variance for percentage of unfilled grain of SPR 1

Source of Variation SS df MS F F crit
Between Groups 2502.29 11 227.48 1.62ns 1.89
Within Groups 12632.46 90 140.36
Total 15134.75 101

ns: not significant at 5% level
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4. Effects of CS and DS application on growth and yield of KDML 105 in Pot Experiment I

. 4500 | 4L
j . \ :- . '\k
Analysis of variance for plant t 105 at day 70 \
Source of Variation ET N F crit

Between Groups 9 .3 2.4163
Within Groups 28 . 1084 4
Total 23 IO
** significant at 1% level IR
rlels
4.2 Tillers/hill at day 70 %
: 1 1 1 I
24 11 8 6 9
2S1e 1 1 1 1
S3 2 2 2 2
3 3 4 2
7 5 9 9
1,»,2 13] 5 9 9
e 1 1 1 2
4 1 1 11
S5 1 - 6 10
7 INRE R
1 i 4 3
Analysis of variance for tillers/hill of KDML 105
Source of Variation SS af MS F Fcrit
Between Groups 889.50 11 80.86 18.57** 2.42
Within Groups 470.20 108 4.35
Total 1359.70 119

** significant at 1% level



4.3 Flowering da:

119

83 65 62 81 67 53 80 77
51 48 52 51 52 51 53 51 55 53
80 90 61 90 90 82 84
71 62 81 63 67 73 70 63 71
67 74 74 60 74 62 58 67 67 68
65 69 59 77 71 67 59 62 60 61
55 60 63 60 62 63 63 63 63 62
65 81 74 85 84 71 64
59 70 N 90 9 79 58
82 84 RN 0 90 59 61 53
71 63 =20 79 89 86 82
79 85| = ) 90| = 8If 82 74 67 60
Analysis of variance for floweri 5.
Source of Variation MS F Fcrit
Between Groups : 4. 8.36** 2.44
Within Groups 76
Total 1
** significant at 1% level
4.4 Panicles/hill
I : : ; e iy
i o S 1] 1 0
BT 9 10 I 7 6 9
1 0 1 1 0 1
2l ) © 2 2 2
a1 3 5 3
8 o i 9 = 4 I 8
11 120 14 2 1nf 7 9 15 13
1 1 0.0 1 0 1 0 0 2
0] q{' =3 w ke ﬂq 1 1 8
| j 1| raric g 4 6 8
2/ 4 8 EY 0 1 1 1 0 1
TN oo N ey dr oy | ala qﬂ%“ S
Analysis of \qriance foIr E!i:}!slilll of KDML 105 d
Source of Variation SS df MS F F crit
Between Groups 1301.67 11 118.33 31.19%% 2.42
Within Groups 409.80 108 3.79
Total 1711.47 119

** significant at 1% level
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4.5 Shoot d

Source of Variation

Between Groups 242

Within Groups

Total

** significant at 1% level A \

dilidaud -:&

4.6 Root dry weight (g) a4
0.58] 228 8)d:87| 93, O- 336 056 051 020
439 461 259 =535 487] 424 6.11] 354 495
040 0.09] 047039 21 020 052] o061] 023
096] 126] 054 028 3.06] L}; 1.80] 1.65] 0.96
2.18 1. 3] 222 259  2.06

402 254 331 352 -85 511 52 4.13
582 4.18f 496 3.87| 7.75| 449 3.05] 424] 535 4.28
L.14] 042[¢ O11] 071] 043 020 027 0.6 0.3 1.32
3. 6 ] 19 twggg‘ 7 0.50[= 038 1.73]  10.26
0.61f1 | 7f 1 02000 T omB3|F To 1042 © 3.04] 262 5.29
0.8 1.56| 293 033 052 057 123 039 025 0.35

39N 4.5 49} 1029 @ﬁ% Oy 179 1.80

Analysis of variance for root dry weight of KDI\/*I:IT‘|I 105

Source of Variation SS dar MS F F crit
Between Groups 250.63 11 22.78 12.98** 242
Within Groups 189.55 108 1.76
Total 440.18 119

** significant at 1% level



121

4.7 Grain we

Analysis of variance for grain wei DML 105 . .
Source of Variation S MS F F crit
Between Groups 0. 11 16371 30.99% 242
Within Groups 530.59 “ -1-()8";-;@":I 528
Total 71 ! Y 4 2\ -
** significant at 1% level A AN \
. .,
4.8 100 grain weight (g) P ar T
e 2329 2390 2889 2302 2, 451 2382 2398] 2.623] 2.504
2.450 2326 2.394] 2328 2.284
2426 2411 2283-2:304] ~ 2.520] 2315 2.327
CS! 2.264| 2.418| ! i 2.555| 2.284| 2.363
DS3 | 2.460 1.633
" Ds: 2.540] 2411 2322

Fcrit
Between Groups r ). 12(

Within Groups 4] 0.721 32 10.023

Total 0.841 ¢ 37 o Q/




4.9 Perceta e of filled grain
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Analysis of &nance for percentage of unfilled grain of KDML 105

Source of Variation SS daf MS F F crit
Between Groups 6454.03 11 586.73 4.70%* 2.46
Within Groups 10729.29 86 124.76
Total 17183.32 97

** significant at 1% level

90.91 87.39] 94.12| 92.00] 83.37| 55.56| 85.00
65.01] 78.00[ 79.82 68.12] 79.69] 76.60| 75.75] 75.93| 82.30] 81.70
94.44 84.62] 97.01] 70.00] 66.67] 68.42 76.92
86.27| 7234| 83.67 85.02| 80.65| 58.18] 74.76] 79.39] 81.37
69.87| 71.82] 84.38] 72.84] 62.69] 81.88] 84.86] 60.00] 77.57] 73.79
58.11] 66.99] 75.43] 70.00] 72.13] 66.67| 47.50] 84.69| 70.80] 74.32
55.88] 53.91| 56.94] 42.57] 70.50] 41.04] 71.07] 43.23] 59.44] 63.08
92.73| 63.16 44.44 60.00 76.54
88.10 71.43| 93.10
8421 72.73 88.68| 86.45| 86.45
74.51] 82.43 50.00 88.24
82.14 80.00] 76.32[ 82.20
Analysis of variance for percent
Source of Variation Fcrit
Between Groups .0 i T 2.46
Within Groups 107299 P35
Total 17083.
** significant at 1% level 2
4.10 Percentage of unfilled grain gl _
I : Jranh
9.09| |, 1261 5881, 800 1663 44.44] 15.00
34.99] 22.00] 20.18[ 3188 23.40] 2425 24.07] 17.70] 1830
CSEET 556 {=1538] 72 00| 3333 31.58 23.08
o 13.73 2524 20.61| 18.63
e 30.13 T8 15 40.00( 22.43| 2621
41.89 33.04 2457 15.31] 29.20] 25.68
44.12 4603 43.06 56.77| 40.56] 36.92
727 3684[ ¢ o | 5556] g 40.00 23.46
RID: 1. _uz Y 80 47023817 152857 6.90
DS 15l el U0 331337 1538] 26.32] U11.32[ 13.55] 13.55
; 2549 17.57| 16.52 ¢ 23.08] 1429 50,00 11.76
) 4 715 74 10g NAANBPNEYOp F3&e] 17l
oI NIl ogbkoNYI T O -
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5. Effects of CS in combination with ammonium phosphate fertilizer on growth and yield of SPR 1 in

Pot Experiment 1

5.1 Plant height (cm) at day 70

68.00] 69.00] 72.50[ 62.00] 68.00] 67.00] 59.00f 66.00( 72.00f 63.00
95.00] 85.00] 91.00[ 94.50] 91.00] 92.00] 92.00f 92.00{ 88.00[ 92.00
73.00] 59.50| 64.00] 70.00f 64.00] 74.00] 76.50| 74.50( 64.00[ 74.50
79.00| 75.00] 83.00[ 84.00{ 79.00| 79.00| 82.00/ 80.00] 74.50| 77.00
90.00| 87.00| 81.00f 86.00f 87.00] 88.00] 80.00[ 77.00{ 85.30{ 84.00
1 87.50] 96.00] 92.00 92 QO‘ IPPO 92.00] 92.00{ 97.00( 100.50( 89.50
Analysis of variance for plant height of SPR 1 j'l [ ‘g
Source of Variation SS ""—W F Fcrit
Between Groups &(_—3__‘! 68.33** 3.38
Within Groups
Total
** significant at 1% level x‘:
5.2 Tillers/hill at day 70
3 3 2[ 3 2 3
11 1 " 11 13 11 12
9 5 9 6 11 6
8 6 13 13 5 14
23 17 12 19 17 14 20
el 23] 16| 16| 17 15[ 20[ 22
Analysis of variance for txlle:ls/hlll of SPR 1 at day 70 s ,{: ]
Source of Variation I‘ﬁ df = 1 Fcrit
Between Groups T 1937.53 5.0 160%* 3.38
Within Groups L3980 731
Total 233,5 33
ey g 1) ‘i’IEW]‘E T dIne
5.3 Flowering da
1 9 96 103
90 8 8 1 8 9 88 89
106 130 123 123 131 123 103 123 123 111
97 98 93 97 102 97 93 92 111 97
95 88 93 94 94 93 90 98 93 94
88 88 88 93 88 86 84 88 88 84

Analysis of variance for flowering day of SPR 1

Source of Variation SS ar MS F F crit
Between Groups 6844.13 5 1368.83 49.03** 3.38
Within Groups 1507.60 54 27.92

Total 8351.73 59

** significant at 1% level
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5.4 Panicles/hill

Analysis of variance for panicles/hill of SPR 1

Source of Variation SS df ui Fcrit
Between Groups 1336.93 2 Ké [ / 65 93%* 3.38
Within Groups 219.00

“—_.,
Total 155592 59 .J

** significant at 1% level 7 ; “"'"-.-.

Analysis of variance for shoot dry welgm-;_)‘ESER P

Source of Variation SS LGP\ F crit
Between Groups . 3551.78 - 3.38
Within Groups T 3

Total _3

1 2119] 56 .
6.49 7.86 6?7 7.10 g .80 6.56 6@ 7.46 6.06

50| <p34] —8u8] | @27 M9 3) 00] 111.40]  5.96
N 110.08] D18 7.14] | wm |E.¥1 7.84] 897

1036 11.28] 12.49| 12.50] 15.46| 13.51 7.14] 12.85| 12.20
1091f 11.22| 10.28] 11.26] 12.66| 14.07 9.12| 10.66] 11.71

Analysis of variance for root dry weight of SPR 1

Source of Variation SS df MS F F crit
Between Groups 706.48 5 141.30 58.49** 3.38
Within Groups 130.59 54 242
Total 837.07 59

** significant at 1% level
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Analysis of variance for grain weight of SPR 1

Source of Variation SS al\ [ I Y. F F crit
Between Groups 644803 }ﬁ 1 81.38* 3.38
Within Groups 856.06 . 54 &t

Total 7304,92: S  mm—

** significant at 1% level 7 ' T

5.8 100 grain weight (g)
350] 2462] 2.405
241 2310] 2323] 2391| 2357
?{35 2729 2.405] 2.169] 2.481
2463|2475 2472| 2.687 2.426

2470 2.632] 2.427] 2.767
2414 2426] 2388 2.492| 2.638

2. va A58

2373 23520 2.373) 2.401]
2.547| 2.402| 24 2.318]
2.530] 2.4890F 2850 2.455]
2.580] 2.671] 2789 2443 2.
2.466| 2.434| 7 2.46( 5@

Analysis of variance for 100 grains welglgﬁ.ESPR 1#
£k

Source of Variation SS y 7 F Fcrit
Between Groups v, 0294 ki 059 !m** 3.42
Within Groups w65 49 0 u o _-li‘l
W

Total 0919 5?_
** significant at 1% level j — JJ
5.9 Percentage of filled grain

52.98 , 4 6| [67.76 .07 84.71] 75.88[ 65.75

73.8 76.63| 71.20f 68.90| 66.87| 69.52| 70.64| 70,54| 64.74| 58.96

- S
:50) 02| <8064 ~80:37| | 6319}, 86,1 93 17h | 71.11]  26.71
23| [83.94] | 87.48| h72:23)) 84.16 | 76.7 8 2| | 77.18] 62.24
70.35] 76.12| 78.82[ 71.77] 71.67| 8097 8123 7627 7024 70.71
83.56| 7622 70.27| 79.20[ 72.48] 69.59| 77.36] 80.94| 75.42| 80.80

Analysis of variance for percentage of filled grain of SPR 1

Source of Variation SS df MS F F crit
Between Groups 735.65 5 147.13 1.41ns 2.39
Within Groups 5630.12 54 104.26

Total 6365.77 59

ns: not significant at 5% level
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of unfilled grain

Analysis of variance for percentage of unfilled grain of SPR 1

Source of Variation SS df, L\L f F F crit
Between Groups 735.65 ' # 1.41ns 2.39
Within Groups 5630.12 \ 5‘4

Total 636Sﬂ= 0 —mmmm—

ns: not significant at 5% levelf H
6. Effects of CS in combinatien wit v o8] tee\Pb rowth and yield of KDML

105 in Pot Experiment II

6.1 Plant height (cm) at day 70 e V) AN

73 782 EY A 7. 8 81| 88 75
03[ 112 103 103[ 107  100] 103] 103.5] 106
g 80| 98 Z YIS S 99 70 93 86
= o[ 99" 925 k0| 92[ 985 102[ 995
117.5] 110 121571075 143 mi21s| 11| 110 117| 110
& 117] 1065 117. srﬁs CH7s[. 17|  123] 111 115.5] 1045

e

Analysis of variance for pla?lt height of KDML 105 at day lﬂA {: y

Source of Variation

Between Groups 79325, 12, D3*E 3.38

Within Groups 384 81 4601 1

Total 1 l8¥) 33

f’"‘uﬂ ?) ‘VIEJ‘V]‘?‘WEI’Wﬂ'ﬁ

6. 2 Tlllers/hlll at da

| :

& 9 7 = 9 9
6 8 6 7 7 4 5 7 6 4

o 16 11 12 14 14 12 11 11 8 12

ae 16 14 20 14 20 15 15 21 20 16

16 18 21 17 12 16 15 20 14 21

Analysis of variance for tillers/hill of KDML 105

Source of Variation SS df MS F Fcrit

Between Groups 1778.33 5 355.67 79.17** 3.38

Within Groups 242.60 54 4.49

Total 2020.93 59

** significant at 1% level
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6.3 Floweri da

Analysis of variance for flowering day of KDML 105

Source of Variation SS iy l l MS F F crit
Between Groups 25848 ‘s /1 70 13.16** 3.38

Within Groups 212,100 54
Total 470, SF‘—T‘— 5%
** significant at 1% level f""’ | {'\-._
6.4 Panicles/hill \\ ,
2 XEY N 1 1 2 1
6 6 o Y N 10 6 6 5
5 EY RN 5 4 3
14 11 8 12 10 6 7 9
: 16 1 14l 2 G| 15 15 15 14
e 71
L 12 11 Aﬂ}l / 9 13 11 15
FoF T P ; = Y
Analysis of variance for panicles/hill ot‘i‘ﬁML jo5 =
Source of Variation ) Fcrit
Between Groups 3.38
Within Groups
Total

** significant at 1% level

Analysis of variance for shoot dry weight of KDML 105

Source of Variation SS af MS F F crit
Between Groups 10136.84 5 2027.37 148.81** 3.38
Within Groups 735.71 54 13.62
Total 10872.55 59

** significant at 1% level
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Analysis of variance for root dry weight of KDML 105

Source of Variation SS a0 F F crit

Between Groups 2733.07 , \‘A‘ ‘}ﬁ .6 65.55%* 3.38

Within Groups 450.29 Q 54 /&

Total 318339 — 59 C—

** significant at 1% level J—-"" ""m.__

6.7 Grain weight (g) : -\., \ )
1.900 2.148] 4870[ /50951] . 1.574] 1464 1663 4332 1112
14.204] 12.982[#12 774 ©.790 11.374| 13.064| 15.633| 11.918| 12.773] 11.878
4229 82 838( F6.275( 10.804 6 71537 5.644| 10.879] 5.086
33.408| 16.778)716.298 14456 14.126] 11.028] 13.688

28.336| 18.194
31.249| 28.838

Analysis of variance for grain weight of'kbfva 105 = i

38.752| 32.262| 39.300( 27.430
‘822.820 30.594| 26.779| 32.827

Source of Variation SS Fcrit
Between Groups 55641 3.38
Within Groups T 21.30

Total -&JJ? 71

** significant at 1% level J

Analysis of variance for 100 grains weight of KDML 105

Source of Variation SS daf MS F Fcrit
Between Groups 0.157 5 0.031 2.77* 241
Within Groups 0.531 47 0.011

Total 0.688 52

*significant at 5% level
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Percentage of filled gmin

Analysis of variance for percentage of filled grain of KDML 105

Source of Variation SS A | F crit

Between Groups 1263.57 _ ‘E.f#f 71 265* 2.39

Within Groups 5157.71.,‘; Ron jﬁl

Total 6421'H_ 59, —

*significant at 5% level _.-_._-"'" | ""'--...___

6.10 Percentage of unfilled grai / A\ \ ‘
4431 4248] 271 1045 4242 46.83] 11.46] 3425
28.76| 22.16[ 3147 "2471| 30.65| 33.68] 2767 3427
19.47] 33, T 23.14] 17.69] 14.64] 1449 1176
15.18[ 28.29[4 20:59 132.96] 20.60( 17.40] 20.70[ 39.46

; 33.82] 364 6 : 37 1469 27.86] 2282 27.02

M6 | 2486] 2883|027 36.88]" 18.52] 24.13] 27.12| 19.95

# .|f - f - ‘
Analysis of variance for percentage of ﬁdﬂ'ﬂed gralﬁL 105

Source of Variation Fcrit
Between Groups 1263 aF 6 "'"‘5;:71 65% 2.39

Within Groups 31577 J
Total \ 21.28

=

* significant at 5% level _J

1 u
7. Effects of fixed amount of la}@(l serum (100S), and vari ble chemical fertilizer on growth and vyield

=TT NN TNENS

7.1 Plant height (¢ t da

%5 i . S

: . | 004 115 o[ [72.00] 63.00

00[l '85.00] 191.0 91.00] 19200 19 100/—'88.00] 92.00

73.00| 59.50] 64.00] 70.00] 64.00] 74.00] 76.50| 74.50| 64.00] 74.50
P 68.00] 73.00] 82.00] 66.50] 75.00] 76.00] 73.00] 77.00] 77.50| 81.50
: 76.00] 72.00] 81.00] 86.00] 76.50] 77.00] 76.00] 75.50| 80.00] 79.00
80.00] 76.00] 76.50] 85.00] 90.50| 83.50] 96.00] 83.00] 86.50| 90.00

Analysis of variance for plant height of SPR 1 at day 70

Source of Variation SS ar MS F Fcrit
Between Groups 4308.94 5 861.79 36.07** 3.38
Within Groups 1290.27 54 23.89
Total 5599.21 59

** significant at 1% level
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12 Tiller/hill at day 70

Analysis of variance for tillers/hill of SPR 1

Source of Variation SS df A F crit
Between Groups 1835.48 /7 9 81 01** 3.38
Within Groups 244.70. ‘\

Total 2080. & 5 ——

** significant at 1% level

7.3 Flowering da

90 : siC /03l L o1l 97 o[ 89| 96 103

9| 87 88 88 N 88 89 88 89
106 1 23] Ja23( 4131 3(*03 123 123 111
I 11817106 %1 113 105[ 105 102
99 10 7F 5 03]~ 1ea]d 104 96| 104 99| 104
94 99 Bl 88 93 92| 101

Analysis of variance for flowering day o

Source of Variation SS Fcrit
Between Groups 3.38
Within Groups
Total
** significant at 1% level f]
7.4 Panicles/hill " 1
2|1 l 3 2 3
8 8 !9 10 9 9 o 9 12
h o h a2 o Phogin oy Ayl o ¢
: 0 13§ Yii | & oy|L) 12 13
116 10 13 20 11 14 11 11 15 15
18 22 19 22 22 20 19 16 16 20
Analysis of variance for panicles/hill of SPR1
Source of Variation SS dar MS F Fcrit
Between Groups 1688.13 5 337.63 88.59** 3.38
Within Groups 205.80 54 3.81
Total 1893.93 59

** significant at 1% level
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Analysis of variance for shoot dry weight of SPR 1

Source of Variation SS Df \ L) Ms F F crit
Between Groups 17866.18 | f [/ﬁz 114.42%* 3.38
Within Groups 1686.40
Total 19552. 50-\::: _.-—-—"

** significant at 1% level _——_-"" 1 "-a.h

7.6 Root dry weight (g)

1.58] 1 4

2.44 2.00f 234

5.89 6.49 7486 6.64 7.46 6.06
8.97 6. 8.00f 11.40 5.96
8.62 7.98 1 7.89 7.16| 12.48
10.68 8.0 -9 8.70( 12.41| 11.46

19.39] 23.80 6 27.16] 11.77 19.14

Source of Variation SS F crit
Between Groups 1923.62 3.38
Within Groups 13_85.16

Total ,?.78

** significant at 1% level J

3 3.608
13.920( 14.134 149U4 14.892( 13.028
14 3 h}g 11232 3.802
1285 12.530] 13:051]_20.843| 32.703
18.263| 22.511| 17.911| 30.887| 25.608
35.362| 44.760| 33.470| 37.518| 45.440

Analysis of variance for grain weight of SPR 1

Source of Variation SS daf MS F F crit
Between Groups 8269.98 5 1653.99 65.26** 3.38
Within Groups 1368.66 54 25.35

Total 9638.64 59

** significant at 1% level
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Analysis of variance for 100 grain weight of SPR 1

Source of Variation SS af \ l J F Fcrit
Between Groups 0.184 NS /ﬁo g 2.53* 2.40
Within Groups 0.714 \N 49 &

—

Total 0,808 54y
* significant at 5% level 7 ' ‘&

7.9 VI“’ercenta e of filled grai

52.98( 56.38| 4.4 86|
73.82| 76.634F 71420 8.90 70.54| 64.74] 58.96
77.50| 48: ‘ 80.37}- 89.17 71.11| 26.71
ol 71.15| 55.38yF 78817 76ﬁ .| 61.89| 67.72| 80.70
73.13| 70.39 38( 2 86.07| |67 76.29| 85.45( 81.88
i 19 78.21| 80.80| ~75 _:IEPH r 75.83| 79.93| 81.44
Analysis of variance for percentage of ﬁ'ﬁ%@m@
Source of Variation SS S _.-_;,k%, F Fcrit
Between Groups ~od e 132.62 2.39
Within Groups \t- : '
Total 3.62
ns: not significant at 5% Ievi-lj T—
7.10 Percentage of unfilled grain’
47.02 L § 266 4] 13224 111} 15.29] 24.12| 3425
26.1 23.37| 28.80 31‘§L0 33.13 30.48| 29.36 29.46| 3526 41.04
_ 98 <1963 1 36811 )'5\8%_%3 |28.89| 73.29
85 ’éigi 21.83| 123:87f~ 32.99] | 171 8 A1[032.28] 19.30
26.87) 29.61| 21.62| 13.93| 3227 33.42| 19.81| 23.71| 14.55| 18.12
21.79| 19.20f 24.20] 21.09| 20.24| 32.56| 18.10] 24.17| 20.07[ 18.56

Analysis of variance for percentage of unfilled grain of SPR 1

Source of Variation SS dar MS F Fcrit
Between Groups 663.08 5 132.62 1.19ns 2.39
Within Groups 6030.54 54 111.68
Total 6693.62 59

ns: not significant at 5% level
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8. Effects of fixed amount of latex serum (100S), and variable chemical fertilizer on growth and yield
of KDML 105 in Pot Experiment I1I

8.1 Plant heig fKDMLlOS atday 70

Analysis of variance for plant height o

Source of Variation SS : . F Fcrit

Between Groups S0 9  hiLs 2832+ 3.38
Within Groups

Total

** significant at 1% level

8.2 Tillers/hill at day 70

~J
[=))
| Al O —

12 13 13
24 14 23

Source of Variation Fcrit
Between Groups 3.38
Within Groups
Total 1813,18 93

** significant at Wﬂ“ EJ /g Qﬂ EJ ﬂ j w EJ f] ﬂ i

8.3 Flowerin dg

7 A, M- 18 2

9 8 8 89 86 85 87
92 85 89 91 89 89 89 89 89 89
89 85 88 85 88 88 89 88 88 91
: 85 88 86 88 86 87 84 82 86 87
»« 84 84 84 84 86 85 85 86 82 83

Analysis of variance for flowering day of KDML 105

Source of Variation SS af MS F Fcrit
Between Groups 188.60 5 37.72 9.22%% 3.38
Within Groups 221.00 54 4.09
Total 409.60 59

** significant at 1% level
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8.4 Panicles/hill
2 2 2 3 2 1 1 1 2 1
6 6 7 6 6 7 10 6 6 S
5 6 4 4 7 4 4 5 4 3
6 8 8 8 6 10 7 8 11 7
12 12 14 13 12 13 10 12 12 13
12 16 16 18 20 16 12 20 17 19
Analysis of variance for panicles/hill of KDML 105
Source of Variation SS dfy l S F Fcrit
Between Groups 145533 \\‘s W)l 7 111.95%* 3.38
Within Groups 140.4 \\\ 4 &
Total 1SOSTMM— 5oy omm—
** significant at 1% level ﬁ ' \-i:""--‘,
8.5 Shoot dry weight () P \
7T1 3.46] 3. 4 .05( 5 361 181 242 308 394 175
) 16.56] 17.08[+ 1 4.l_§ 722 18.55| 15.40( 19.70| 15.36
11.02[ 20. / 15.20] -/ 1231 1871 976
19.49| 25.44[ 82601 22611 25.82( 29.21| 2297
38.97| 44.45 4 33.01| 39.74| 44.05
e 56.14| 48.47| 750. 6520| 53.61| 59.13

I

Analysis of variance for shoot dry weight 0f KDMI

Source of Variation v T F crit

Between Groups : ' 50.5 F65** 3.38

Within Groups \ -

Total 299.27 59 :

** significant at 1% level U — ﬂ

8.6 Root dry weight (g) &
l t L | : 1 9 1574 K 1.44 1.99 111
- 7.36 9.00 9.98 5é0 9.64 .10 8.64 7 8.26 6.92

E 8 5 72 54} 5. . . q_asm 6.85| 236

T MIEE 5 . 5 83501242 676

| § 1533 15.66] 15.94| 12.52| 11.00{ 11.86 9.54 7.95| 14.30( 11.58
T 15.42] 15.84] 17.00[ 16.70] 15.71| 24.57| 11.23| 22.47| 13.34] 18.62

Analysis of variance for root dry weight of KDML 105

Source of Variation SS dar MS F Fcrit
Between Groups 1491.41 5 298.28 56.56** 3.38
Within Groups 284.776 54 5.27
Total 1776.18 59

** significant at 1% level
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8.7 Grain weight (g)
1.900| 2.148| 4.570| 5.951| 2.154| 1.574] 1.464| 1.663| 4.332( 1.112
& 14.204| 12.982| 12.774] 9.790| 11.374| 13.064| 15.633| 11.918| 12.773| 11.878
4.229| 8.280( 5.853| 6.275| 10.804| 6.960( 5.237| 5.644| 10.879| 5.086
6.920| 14.225| 10.657| 14.383| 10.872| 15.380| 10.458| 8.906| 15.750| 9.379
17.820| 14.002 30.310{ 23.788| 19.523| 19.877| 14.174| 17.268| 15.233| 27.112
9.501| 19.557| 21.984| 22.683| 29.262( 29.795| 14.571| 38.240| 23.002| 24.281
Analysis of variance for grain weight of KDML 105
Source of Variation SS df \ ‘ f l A MS (3 Fcrit
Between Groups 2985.80 AP Dy/7 16 31.01%* 3.38
Within Groups 1039.99mr s &
Total 402579 52; —
** significant at 1% level f T
8.8 100 grain wei ht( ) / -
D SV 7 A 1B NG
5 180174 &\ 2.525
2.405( 2.5044#2.272 .195] | 2.180[" 2.447) 2288 2317| 2.495
2.335| 2.60 5 45121 - \2@38 2.438] 2.374] 2.643] 2.609
2.322| 2.584442.494|F 2.440| - .’ ¥ 53] 2.495| 2.340| 2.419| 2.390
2.557) 2.323 86| +2:469| - 2.418| 2.358] 2.320| 2.453
2.280| 2.266| #2.3 2303 Ji@ﬂ 3\ 2" 2394] 2264] 2.196| 2.221
Analysis of variance for 100 grain weigﬁ‘t“gf_KD
Source of Variation SS A A Y :n b, F F crit
Between Groups w, 0,282 - 5'{ ~ - 0.056 . g% 3.43
Within Groupsp T_w;f
Total 0.695 52 "-J

=4

** significant at 1% level

Analysis of variance for percentage of filled grain of KDML 105

Source of Variation SS ar MS F F crit
Between Groups 3955.05 5 791.01 8.74%x 3.38
Within Groups 4888.41 54 90.53
Total 8843.46 59

** significant at 1% level



8.10 Percentage of unfilled

in
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44.31( 42.48| 27.13| 23.42| 38.10] 10.45| 42.42] 46.83] 11.46 34.25
28.76| 22.16] 31.17| 37.55| 35.83| 24.71] 30.65| 33.68] 27.67 34.27
19.47| 33.89| 26.46| 10.60| 14.96| 23.14| 17.69] 14.64] 14.49 - 11.76
44.01 23.64| 34.00( 10.28] 16.37| 33.69] 26.08] 36.51] 22.33 24.62
36.81| 46.48| 24.63] 17.16] 32.00 31.95| 25.90] 36.19] 3567 25.74
68.84| 46.86| 47.00| 50.60| 41.43| 31.56] 48.32] 2991 5127 45.31

Analysis of variance for percentage of unﬁlled am of KDML 105

Source of Variation SS F F crit

Between Groups 3955.05 \\! / 8.74%* 3.38

Within Groups 4888.41 &

Total 8843 46 9  mm—

** significant at 1% level

ﬂUEJ’JVlEJ"/ﬁWEJ’m‘i
ammnmummmaﬂ
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Appendix D
Table 1 Effects of CS and DS application on major elements in straw of SPR 1 in Pot Experiment I
Treatment| N (g%) P (ppmw) K (ppmw) S (ppmw) Ca(ppmw) Mg (ppmw)
Cl 1.255+0.016| 2565.19+25.51 | 3900.00+60.00 | 5937.61+73.39 |3811.50+102.30{296.40+10.00
C2 0.806+0.004( 2549.37+33.29 |4860.00+300.00 | 4625.69+27.52 | 3521.10+53.90 | 558.80+8.40
CS3  |1.550+0.004| 1938.61+72.60 (4500.00+300.00 [ 5001.83+36.70 |3472.70+190.30(269.20+11.60
CS5  |1.448+0.012|1476.58+129.95 [ 4500.00+60.00 | 5084.40+45.87 | 4045.80+81.40 | 253.60+1.60
CS9  |1.618+0.007| 1736.08+60.35 [5520.00+240.00 | 5185.32+0.00 | 4200.90+67.10 | 322.80+0.40
DS3  [1.557+0.007| 2989.24+67.85 4200.001-10.00 6442.20+9.17 | 3669.60+90.20 | 311.60+6.00
DS5  |1.536+0.004| 2429.11+52.95 4560.00;_155.}) 5680.73+36.70 |4106.30+223.30(303.20+17.60
DS9  [1.848+0.013| 2005.06+51.81 6060.001-180@@911 10.09 | 3688.30+20.90 | 334.40+1.60

Table 2 Effects of CS and DS application on miglor elemicnts in straw of SPR 1 in Pot Experiment I

Table 3 Effects of CS and

Treatment | Cu te (pH?mw) mw) | Zn (ppmw)
Cl 13.30 %3@%19.00 96.10+0.30 |375.70+11.90
C2 80+ M’.30§6.90 370.00+6.00 |299.50+18.50
CS3 1120+ .70#37.30 | 58.30+0.30, |311.80+16.60
CS5 12.20% 14.60+4320 | 66.70+3.10 | 333.30+6.50
CS9 7040.1 134:60+78.40( 62.30+1.30. [313.20+18.00
DS3 13.40+0 1138,00+12. 0| 72.90+0.30 |267.70+11.30
DS5 1230+0.3 _1979‘.50i@§_0 . 60.20+1.00 |228.10+11.10
DS9 12.3 | 846,70:7.30 "108.8041.00 | 270.60+4.00

: rrees o i

application on W?]emgnts in straw of KDML 105 in
~ Pot Experi

Treatment | N (g%) P (ppmw) L )_(;‘(_ppmw).-_;_“;‘q.-;ﬂs_(ppmw) Ca(ppmw) Mg (ppmw)
Cl  [1.574+0.005 | 1650:63+19.68 | 5820.00+180.00 | 5240.37+18,35 [4055.70+223.30[490.80+18.00
C2  [0.775+0.006] 31 + F9660:00=-180:001-5836:70+82:57 | 3478.20+88.00 | 661.20+9.20
CS3  [1.902+0.015 | 2410713:+54.08 [ 7200.00360.00 | 5552.2 08,44 3229.60+74.80 |441.20+10.00
CS5 [1.853+0.010 1812.oj¢94.5o 8220.00+60.00 | 4258.72+45.87 | 3570.60+39.60 | 465.60+7.20
CS9  |1.683+0.040 1789.87+98.66 | 9420.00+180.00 | 6084.40+110.09 [3714.70+128.70 | 520.00+14.40
DS3  |1.932+0.008 1&87.9;(3{9@,;5 ;ggjsq,pq;g;;}p.og 5148,62:+18,35-| 3256.00+94.60 | 470.00+7.60
DS5  |1.739+0.008|2451.27432.01 | 6120.00£0100/| 6066.06+18:35 | 3704.80+74.80 |460.80+12.00
DS9  [2.705+0.005{12590.51+68.44 | 6480.00+120.00 | 6368.81+45.87 | 3232.90+38.50 | 374.00+3.60

Tgb'ewqffa{ts:%t‘(ﬁé Fm‘l DhSapph{:aL(;ﬂon]mﬁlor ieIen?er&s inistmw oﬁTzI(fDML 105 in

2 r “ Upot Experiment I © 7 1 kS 1T LS
Treatment | Cu (ppmw) Fe (ppmw) Mn (ppmw) | Zn (ppmw)
Cl1 14.30+0.10 | 743.10+8.70 | 192.60+0.20 | 124.60+9.60

7] 13.80+0.20 |593.70+29.10 | 280.50+1.90 | 101.90+9.70
CS3 12.50+0.10 | 781.10+9.30 | 163.50+3.30 | 80.80+0.20
CS5 12.50+0.10 | 407.90+17.70 [ 315.50+0.50 | 89.00+0.20
CS9 13.70+0.10 | 444.80+32.80 | 431.00+1.80 | 115.60+2.60
DS3 13.40+0.20 | 785.90+12.50 | 96.70+1.30 | 87.60+3.40
DS5 14.10+0.10 | 762.40+23.80 [ 112.70+1.10 | 99.70+2.30
DS9 14.10+0.30 [1119.00+25.00| 129.90+0.10 | 105.10+0.70
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Table 5 Effects of CS and DS application on major elements in seed of SPR 1 in Pot Experiment I

Treatment | N (g%) P (ppmw) K (ppmw) S (ppmw) Ca (ppmw) | Mg (ppmw)
Cl 1.715+0.005 | 2774.05+83.71 [ 2150.50+122.10 | 1809.17+18.35 [ 451.20+33.60 | 599.20+29.60
c2 1.622+0.010 | 3185.44+77.75 | 3078.90+75.90 | 1699.08+36.70 | 556.80+8.80 |1178.00+31.60
CS3 1.912+0.002 | 1169.62+49.70 | 2101.00+13.20 |2304.59+18.35 | 514.40+13.60 | 501.20+0.40
CS5 2.086+0.018 | 1008.23+61.44 | 2436.504+23.10 | 2258.7249.17 | 648.00+26.40 | 615.20+26.40
CS9 2.078+0.016 | 1337.34+44.57 | 2436.50+7.70 |2313.76+45.87 | 568.80+1.60 | 728.80+8.00
DS3 1.903+0.017 | 1432.28+63.37 | 2101.00+59.40 |2240.37+27.52|431.60+10.00 | 646.40+7.20
DS5 1.984+0.017 | 1274.05+64.83 | 2244.00+46.20 | 2313.76+9.17 | 451.20+13.60 | 553.20+19.60
DS9 1.888+0.036 | 1340.51+39.36 200%.1{)3[4‘8.’10 2469.72+18.35395.20+10.40 | 481.20+18.00

¥
Table 6 Effects of CS and DS application on mmo(/ in seed of SPR 1 in Pot Experiment 1
Treatment | Cu (ppmw) | Fe (ppm opmw) | Zn (ppmw)
Cl | 990050 | 142.10+0.30{ 21:80+0:20 | 40.70+0.50
c2 3.50+ 72.90+5.10|.67.30+: 40.10+0.90
CS3 10,4 1)_&!'5(-1-0._'50 19.70+0.30 | 38.30+0.30
CS5 12,80+ 60: 0.20 | 21.8040.60 | 36.80+1.60
CSs9 1.40%0 340 4, 60 26.60_-0;0.20-. 38.7040.10
DS3 04030 | 88.00+12.00 1’«6.70¢0.10 34.20+0.20
DS5  4"9.20:080F1 97.90+9.10, \go.'s’oil.om 35.20+0.80
DS9 .60 96-""10#}50 2@.9@;0.73 41.00+0.40
Table 7 Effects of CS and DS applic n— or; -rx;%_pr ; enfs i‘ieedpf KDML 105 in Pot Experiment [

Treatment | N (g%) P (ppmw r ‘@pm S (ppmw) Ca (ppmw) Mg (ppmw)
Cl 1.568+0.028|2406.96+1 .68512-F94sSO+34* | 1763.30+9.17 | 346.00+13.20 | 767.60+30.80
C2 1.648+0.018| 2925.95+88.21 MOiw 735 7840.00 | 416.80+44.00 |886.80+89.20
CS3 2.255+0.031 285} 16+75: 5T 1 "T93—I 601:30. 30 'f'@:l 74427. 52| 334.00+12.40 | 746.00+10.00
CS5  [2.3354+0.010 22_2&25+55 42 l783.10t82.50__1845.8§:!§.1'5 490.80+38.80 | 676.40+5.20
CS9  [2335+0.002| 249557+31.59 0+3. : 398.80+10.80 | 710.40+13.60
DS3  [2.095+0.038 229@+12 12 o 93+ 374.80+22.00 783.20¢67.20
DS5 1.851+0.021| 2622:15+34.42 | 1621.40+92.40 | 1882. 57+18‘§5 423.60+30.80 | 473.60+35.20
DS9  |2.482+0. 044 2932. 2&5'5.13 2101 .00+41.80./ 1937.61+18.35 | 481.20+17.20 | 755.60+4.40

Table 8 Effects of 8; L uijph&T rfmli Y l Tnis Il ad o] JDEEOS in Pot Experiment I

Treatment | Cu (ppmw) | F (ppmw) | Mn (ppmw)
7Ll [520:40£0.60-f 8660 |
& Y e o o warte| ol
9 CS3 18.80+0.20 {99.00+10.80 | 16. 60+0 00 | 40.60+1.80
CSS 10.80+0.00 | 70.00+2.40 | 17.80+0.20 | 40.50+0.70
CS9 9.80+0.20 | 70.20+0.60 | 21.50+0.30 | 44.30+0.10
DS3 10.10+0.50 | 86.80+13.20 | 27.20+1.60 | 42.20+1.20
DS5 9.20+0.60 | 64.30+0.90 | 16.30+1.50 | 34.80+1.20
DS9 7.30+0.10 [119.30+2.50 [ 18.20+0.00 | 42.30+0.30




139

Table 9 Effects of CS and DS application on elements in soil of SPR 1 in Pot Experiment I
Treatment N (g%) S (ppmw) | Cu (ppmw) | Fe (ppmw) [ Mn (ppmw) | Zn (ppmw)
Before |0.124+0.002 [ 296.31+2.82 | 2.04+0.01 |117.03+£0.16 | 20.72+0.23 | 1.38+0.05

Cl 0.173+0.001 | 149.94+2.22| 3.24+0.21 |91.17+11.95| 25.88+1.13 | 6.59+0.22
C2 0.18110.003 (243.11+1.11 | 3.38+0.00 |129.30+0.23 | 28.43+0.01 | 4.04+0.15
CSl1 0.171+0.001 - - - - -

CS3 0.17740.001 | 177.31+1.07 | 5.47+0.08 [325.00+17.1 | 29.37+0.29 | 18.88+0.46
CS5 0.18210.001 | 192.68+1.34 | 5.14+0.53 [365.94+24.6 | 30.13+0.52 | 13.24+0.87
Cs7 0.193+0.000 - - - - -

Cs9 0.195+0.002|224.05+5.33 | 5.3440.57 |377.34+5.47| 29.80+2.60 | 13.05+1.66

DS1 0.190+0.003 - - -

DS3 0.17740.001 | 188.38+1.92| 4. 28.37+0.21 | 8.61+0.06

DS5 | 0.18320.001 | 150.55£1.07 30.10£0.98 | 15.13+1.03

DS7 0.1911+0.000 | “S——— - -

DS9 0.190+0.002 33.34+0.95 | 13.80+1.36

Table 10 Effects of CS and D 7 in soil of KDML 105 in Pot Experiment I

Treatment N (g%) Cu( mw) | Fe (ppmw) | Mn (ppmw) | Zn (ppmw)
Cl 0.143+0.005 ] 3.64+0.28 1{7.9215.63 27.48+3.40 | 3.93+0.17
C2 0.138+0.0064 330 88021 [152.97+15:1 30.54+0.70 | 4.09+0.05
CSI  [0.128+0.002 2ol I N - -
CS3  |0.161+0.007 {217 475+ 258.96434.7 | 30.48+1.75 | 7.10+0.02
CS5  |0.142+0.003 | 211 4 32.12+0.13 | 4.41+0.11
CS7  |0.14440.002 e . .
CS9  |0.143+0.002 | 291.70+0.¢ ) |1 33.28+0.81 | 4.27+0.11
DSI [0.138+0.003 e T - -
DS3  [0.140+0.003 | 226.81+8.08 ~4.14+0.16 |217.32422.5 19.79+1.85 | 6.70+0.14
DS5 0.14810.!i0£m43.:. : ' -f9.60¢0.73 7.70+0.28
DS7  [0.145+0.0624 = - - - - -
DS9  [0.145+0.009 | 194.83+1.92 75+1.56| 33.95+0.55 | 6.21+0.02

Table 11 Effects of CS in combination with chemlcal fertilizer on major elements in straw of SPR 1 in

QIEI"\

rimen

Treatment| N (g%) | P(ppmw) © ‘ CCa (ppmw) Mg (ppmw)
Tl 0.488+0.000 742 41494.64 115240 90+24O 00 4708 26+l28 44 | 4948.90+62.70 |412.00+27.97
T2 0.419+ F 80 1.5 0 13- (I6.80 494.00+44.71
T3 1.:&% : 564 6 %&E’.OO 386.80+58.30
T4 1.26040.008 | 3337. 34+134 30 - 11139.45+192.66 - -
TS 0.617+0.013 | 1919.62+127.04 {18840.00+360.00| 5093.58+91.74 |5287.70+166.10 | 540.80+42.55
T6 0.462+0.005 | 1416.46+87.85 - 3928.44+27.52 - -
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Table 12 Effects of CS in combination with chemical fertilizer on minor elements in straw of SPR 1 in

Table 13 Effects of CS in combination with

Pot Experiment II
Treatment | Cu (ppmw) Fe (ppmw) Mn (ppmw) Zn (ppmw)
Tl 7.70+0.30 408.80+38.00 | 191.90+4.90 | 171.20+24.00
T2 8.00+0.00 421.00+37.20 | 261.70+3.30 | 236.30+23.90
T3 8.00+0.00 537.90+0.70 139.00+4.20 | 143.60+6.20
T4 - - - -
TS 10.30+0.10 213.80+2.80 110.10+0.50 | 128.70+9.70
T6 - - - -

bt

105 in

Treatment

N (g%)

P (ppmw)

T1

0.620+0.006

2666.46+4

T2

0.428+0.005

2489.24+

T3

2.615+0.009

1834.18+55.4

T4

1.392+0.013

1481.04#12 .

T5

0.589+0.003

80 | 14700+

gnt 11

fertilizer on major elements in straw of KDML

K (ppmv j" ppmW)

0.00 |

Ca(ppmw)

Mg (ppmw)

-+ 18120.00+120: 001°6139:45+0.00

4219.60+367.40

509.20+10.80

46 .19.17

,;"« .0 4660 oo [

4538.60+66.00

699.20+8.00

3614.60+338.80

387.20+40.00

1069.6 ‘gjm 0 oo-l-}oo 00

T6

0.468+0.003

1085.4

Table 14 Effects of CS in ¢combina

Treatment

Tl

7.00+0 ﬂ i

T2

6.8010.20

AL

th ch&m % on’mix%r elements in straw of KDML
)5 in Pot Experiment | L

Cu (pp ’ 4

nqm

4148.62412.97

4823.50+64.90

698.00+0.40

Q405.5010.&)'

Fe (ppmw;
22 6301,- ‘
DW00+3.

T3

7.30+0.10

”3‘2‘4‘-6 00+8

n (ppmw)

Zn (ppmw)

.2@5.40

326.00+22.00

585.40+0.20

387.00+1.40

140.20+14.80

T4

T5

213.40+15.60

T6

Pot Experiment II

n m‘-j)r element in seed of SPR 1 in

Treatment

N(g%)

K (ppmw)

S (ppmw)i

Ca (ppmw)

Mg (ppmw)

Tl

T2

1.146+0,015[218
0.873+ 2

162.50+91.

i

+.
+9.1

74:00129.20

731.60+47.60

372.80+2.40

935.60+17.20

T3

1.67610.6%

275%00i13.20

2212.84436.70

472.00+16.80

475.60+14.80

T4

7/

1020

<y | 4

[+]

2020.1 845.

o
M IS D

TS

.0(

6

m?%?‘é.%‘i‘

7150

1726 .4

369.2042.:80

568.40+20.40

T6

15047+0.004| 2242.41+28.95

i

1845.87+18.35

Table 16 Effects of CS in combination with chemical fertilizer on minor element in seed of SPR 1 in
Pot Experiment II

Treatment | Cu (ppmw) Fe (ppmw) | Mn (ppmw) | Zn (ppmw)
Tl 27.30+0.30 | 144.50+1.10 | 47.50+2.10 | 32.50+0.10
T2 29.90+0.30 | 94.60+1.60 | 49.90+0.10 | 43.90+0.90
T3 26.30+0.50 | 80.20+1.80 | 23.90+0.70 | 35.60+2.80
T4 - - - -

T5 26.00+0.20 | 59.60+1.40 | 26.20+0.80 | 30.60+0.60
T6 - - - -
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Table 17 Effects of CS in combination with chemical fertilizer on major elements in seed of KDML
105 in Pot Experiment II

Treatment | N (g%) P (ppmw) K (ppmw) S (ppmw) Ca (ppmw) | Mg (ppmw)
Tl 1.300+0.014| 1150.63+23.68 | 2008.60+46.20 | 1937.61+55.05 | 210.80+2.00 | 776.00+20.80
T2 1.03140.012| 1163.29+33.89 |2321.00+37.40| 1836.70+9.17 |208.40+23.60 | 844.40+20.40
T3 |2.071+0.029| 1096.84+16.65 | 1955.80+46.20 | 1983.49+27.52 |278.40+28.80 | 441.20+18.00
T4 1.986+0.014| 1068.35+126.42 - 2066.06+0.00 - .

T5 1.334+0.014| 1486.08+31.22 | 1910.70+7.70 | 2304.59+91.74 |279.60+30.00 | 595.20+16.00
T6 1.118+0.043| 1770.89+41.02 . 2194.50+110.09 = -
Table 18 Effects of CS in combination with chemical fertilizer on minor elements in seed of KDML
105.in Pot Experiment 11
Treatment Cu (ppmw) F p{) Zn (ppmw)

Tl 26.00:£0.40 55.30+0.70

V) 26.5040:30- | 62. 00 | 48.40+1.20

T3 m 69.50+1.90 4 +0.50 | 42.70+0.30

T4 771 B\ -

TS 5 2090,00 /| 65.80+1.40 | 20,000.60 | 53.30£0.90

T6 =% ) Y N
Table 19 Effects of CS in combination with chemical fertilizer on elements in soil of SPR 1 in Pot

Experiment I .

Treatment N (g%) p -4 dl(p w) | Fe (ppmw) | Mn (ppmw) | Zn (ppmw)
Before  [0.129+0.001 {256 03071 | 2.4740.17 | 92.88+9.63 | 22.60+0.46 | 1.83+0.18
Tl 0.145+0.006 | 2307345084 “3 84+0.254]226.80428.2 | 36.58+1.21 | 1.79+0.10
T2 0.132+0.002 | 320.90+3.93 1 °2 79+0.21 266.351—56.8 31.7241.33 | 1.06+0.16
T3 0.136+0.001 |27 435,9;?_;51_.92;@&11. +6.09 | 13.05+0.50 | 0.87+0.17
T4 0.135+0.001 [357.50+ 205" - . -

TS |0.13240.001 | 275.4043:93 | 2981025 {257.50+19.0 | 29.20+1.90 | 0.99+0.12
T6  |0.125+0,001345.51+12.6 — _____viye ;
Table 20 Effects of CS in cembination with chemical fe ements in soil of KDML 105 in Pot
Experim. {]

Treatment N (g%) S (ppmw) | Cu(ppmw) | Fe (ppmw) | Mn (ppmw) | Zn (ppmw)
Before | 0.129+0.001 ‘Ys‘ 3+1,71 24‘7_45011? 92.88+9.63 | 22,60+0.46 | 1.83+0.18
Tl 0.“ ii‘{%) 212,‘6‘;9.3 2]‘&0. _4 9+0. >4}|' 4,80+0.16 | 1.09+0.01
T2 0.130+0.0011273.25+5.76 | 1.25+0.00 | 115.86+0.23 | 13.23+0.02 | 0.58+0.02
T3 0.140+0.001 | 245.26+1.63 [ 1.57+0.01 |12%81+0.47 | 16.13+0.04 | 0.79+0.15
o) P OIS ST I8 T e
TS g .145+0.006 | 244.34+1. 77+0. 148:83+10.7] 29.07+0.70"| 1.22+0.05
T6 0.139+0.003 | 335.67+9.53 = - - -

Table 21 Effects of fixed amount of latex serum (100S), and variable chemical fertilizer on major
elements in straw of SPR 1 in Pot Experiment III

Treatment | N (g%) P (ppmw) K (ppmw) S (ppmw) Ca (ppmw) Mg (ppmw)
T1 0.488+0.000| 1742.41+94.64 | 15240.00+240.00 | 4708.26+128.44 | 4948.90+62.70 | 412.00+27.97
T2 0.419+0.010|2280.38+53.80 | 15360.00+0.00 | 4781.65+91.74 |4413.20+206.80 [ 494.00+44.71
T3 1.582+0.005| 1606.33+42.30 | 8820.00+180.00 | 6056.88+192.66 | 6903.60+11.00 | 386.80+58.30
T7 1.671+0.030| 1549.37+26.60 - 5735.78+73.39 - -

T8 1.452+0.017|3340.51+31.43 - 10625.69+9.17 - -
T9 1.016+0.020]2590.51+69.02 [ 14760.00+600.00 | 9634.86+137.61 | 6859.60+156.20 | 430.40+8.00
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Table 22 Effects of fixed amount of latex serum (100S), and variable chemical fertilizer on minor
elements in straw of SPR 1 in Experiment III

Table 23 Effects of fixed amount of late)¥
elements in straw l&)

Treatment | Cu (ppmw) Fe (ppmw) Mn (ppmw) Zn (ppmw)
Tl 7.70+0.30 | 408.80+38.00 191.90+4.90 | 171.20+24.00
T2 8.00+0.00 | 421.00+37.20 | 261.70+3.30 | 236.30+23.90
T3 8.00+0.00 537.90+0.70 139.00+4.20 143.60+6.20
T7 - - - -
T8 - - - -
T9 9.90+0.10 299.8042.00 181.20+1.60 194.20+21.60

S), and variable chemical fertilizer on major
t Experiment I11

Treatment | N (g%) P (ppmw) (ppmw) Ca(ppmw) Mg (ppmw)
Tl 0.620+0.006 | 2666.46+42:42{ 1812 00320 -6139:45+0.00 |4219.60+367.40 | 509.20+10.80
T2  |0.428+0.005 | 2489.24+ 1470046000 | 4625.60+9.17 | 4538.6066.00 | 699.20+8.00
T3 |2.615:0009 | 183418255 42 T4580.00 % 60,00%7{%;17 3614.60+338.80 | 387.20+40.00
T7  |2.156+0.003 | 4322.78%255 Y-\ N\ 654828 - -

T8 1.699+0.023 | 5367.09 [[[ ’i || 5616.51%27,52 . .
T9 1.349+0.010 | 8278.48+560.1 .00+60:00 |8579.82+275.23| 4413.20+255.20 | 610.80+17.20
Table 24 Effects of fixed amount of latex serim (1008), }&Ylﬁable chemical fertilizer on minor
elements i , of KDML'105 in Pot Expetiment 111
Treatment | Cu (ppm .,Ee {ppm) . Mn (ppmw) Zn (ppmw)
Tl 7.00+0:00 74_6:804'9 2%2&5 40 | 326.00+22.00
) 6.80+0.2 0 | 58%40+O 20 | 387.00+1.40
T3 7.30+0.1 ; 140.20+14.80
T7 - -
T8 “ 2 -
T9 L;lageﬁeg 152.90+9.70

Table 25 Effects of ﬁxed

- and varlal}l chemical fertilizer on major
ments in seed of SPR 1in Pot Experim

t 111

Treatment | N (g%) P (ppmaw) K (ppmw)y 4| S (ppmw) Ca (ppmw) | Mg (ppmw)
Tl 1.1461@]1_; 3%4_ 2@02&?%@7.}7 ?z.ooizmo 731.60+47.60
T2 0.873id.gt|)7 91+ 3162.50+91130 [ 2332.11+9.17 .80+2.40 [935.60+17.20
T3 1.676:+0.046| 2033.54+18.90 | 2750.00+13.20 2212.84+36.70 | 472.00+16.80 |475.60+14.80
D AN A R AN o H—
T8 78840.0 43672561 p W0 o= [ [201001%36 LJ -
T9 ﬁ.6434_ro.016 2150.63+69.52 [ 2620.20+11.00 | 1965.14+9.17 | 458.80+3.60 | 470.00+1.20

Table 26 Effects of fixed amount of latex serum (100S), and variable chemical fertilizer on minor
elements in seed of SPR 1 in Pot Experiment III

Treatment | Cu (ppmw) | Fe (ppmw) | Mn (ppmw) | Zn (ppmw)
Tl 27.30+0.30 | 144.50+1.10 | 47.50+2.10 | 32.50+0.10
T2 29.90+0.30 | 94.60+1.60 | 49.90+0.10 | 43.90+0.90
T3 26.30+0.50 | 80.20+1.80 | 23.90+0.70 | 35.60+2.80
TT - - - -
T8 - - - -
T9 25.6040.20 | 61.30+1.70 | 30.20+0.00 | 31.00+0.40
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Table 27 Effects of fixed amount of latex serum (100S), and variable chemical fertilizer on major
elements in seed of KDML 105 in Pot Experiment III

Treatment N (g%) P (ppmw) K (ppmw) S (ppmw) Ca (ppmw) Mg (ppmw)
Tl 1.300+0.014 | 1150.63+23.68 | 2008.60+46.20 | 1937.61+55.05 | 210.80+2.00 | 776.00+20.80
T2 1.031+0.012 | 1163.29+33.89 [ 2321.00+37.40 | 1836.7049.17 | 208.40+23.60 | 844.40+20.40
T3 2.0714+0.029 | 1096.84+16.65 | 1955.80+46.20 | 1983.49+27.52 | 278.40+28.80 | 441.20+18.00
T7 2.113+0.048 | 1884.81+31.43 - 1790.83+18.35 - -

T8 1.814+0.044 | 2134.814+22.75 - 2194.50+18.35 - -
T9 1.819+0.017 | 2118.99+15.07 | 1948.10429.70 [ 1946.79+27.52 | 298.80+14.00 | 552.40+14.80

Table 28 Effects of fixed amount of latex s
elements in seed of\l(g

00S), and variable chemical fertilizer on minor
ot Experiment 111

Treatment | Cu (ppmw) Fe* zpr pmw) | Zn (ppmw)
T1 26. { 95.10+1. ; .00 | 55.30+0.70
T2 26%50%030 | 62.30-. 90“%.00 48.40+1.20
T3 = 769.50+1.90 | 22.7070:50 | 42.70+0.30
T7 - / ';‘-. : “."-..-_ 5
T8 - - - -
T9 4 00+ 159:101 149 h,\20 90+O 46.70+0.10
Table 29 Effects of fixedamount of la ser(lm ¥ ambl?chemlcal fertilizer on major
element il of. BR ot Ex rlmo,[lt 111
Treatment N (g%) S W) | »pm Mn (ppmw) | Zn (ppmw)
Before 0.129+0.001 | 256.03 71 22.6+0.46 | 1.83+0.18
Tl 0.145+0.006 | 256.03+1.7 1! 36.58+1.21 | 1.79+0.10
T2 0.132+0.002 | 231.73+5.0 ;_ 31.7241.33 | 1.06+0.16
T3 0.13610.001 320.9113:?3- 13.05+0.50 | 0.87+0.17
T7 0.141+0.004 266481335 | -
T8 0.140+00021306.15+3.55 1 -
T9 0.134+0.0021 416.85+1.63 0.74+0.05

Table 30 Effects of ﬁxed‘l!ﬂ!'-ount of

1 |
atex serum (1008S), and variabl€ chemical fertilizer on major

elemegts&sml of KDML 105 in Pot Experiment I11

Treatment Hil‘ 4 1S 4P t@pmw) Zn (ppmw)
Before | 0.129:+0,001(] 256.03+1.71 : 9.63 | 226+0.46 | 1.83+0.18
Tl 013‘110 001 {212.36+4.88 ‘238+0 02 | 94.69+0.94 | 24.80+0.16 | 1.09+0.01
T2 0:130:+0.001 1273.2545.76 ,125¢0,00 L 1ﬁ650_7 13230,02.| ,0.58+0.02
'r3t1\| 140:+ 5.2634 15740 12 110|4 6.13 4% 0.79+0.15
T7 § [0.137+0.001 | 342.44+1.60 - - -
T8 0.133+0.000 | 275.09+2.97 - - - -
T9 0.132+0.003 | 246.80+4.27 | 2.61+0.05 |144.69+0.94 | 27.41+0.65 | 0.66+0.05




144

Biography

Miss Krongkaew Sakornrat was born on January 29, 1974 in Chonburi
province. She got Bachelor degree in Biology from Silpakorn University in 1995. After that
she worked for S V I Elastomer company as Marketing and Administrator for 4 years. At the
same time, she joined the course in Bachelor degree in Occupational Health and Safety,
Faculty of Public Health, Sukhothai Thammathirat Open University. In 1999, she joined the
course in master degree in Biotechnology, Program in Biotechnology, Faculty of Science,

Chulalongkorn University.

AU ININTNEINS
ARIAATUAMINAE



	References
	Appendix
	Vita

