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Evaluation of physiological, biochemical and agronomic characteristics of thorn
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ABSTRACT

Towards the cultivation of datura medicinal herb in a low cropping system, an experiment was conducted on split plot
based on a randomized complete block design with three replications, at the Research Station of Bayakola
(Mazandaran), during 2016 and 2017. Experimental treatments were plant nutrition as a main plot at five levels
(NPK, farmyard manure, compost, vermicompost and non-use of organic and inorganic fertilizers and biofertilizer as
subplot at five levels (bio-phosphate, nitroxin, nitroxin + bio-phosphate, nano-bioumik and non-application of bio
and nano bio-fertilizer. Results showed that the highest plant height (172.21 cm), number of branches per plant
(63.59), number of leaves per plant (230.99), total plant leaf area (6567.93 cm?), leaf dry weight (477.33 g/plant),
chlorophyll a, b and total carotenoid (1.806, 1.373 and 0.473 mg/g FW, respectively), total leaf carbohydrate (45.47
mg/g DW), seed protein (26.10 %), total alkaloids of leaf and seed (62.04 and 12.94 mg/g DW, respectively), number
of fruits per plant (59.57), number of seeds per fruit (456.84), 1000 seeds weight (9.02 g) and seed yield (7927.4
Kg/ha) were belonged to the combination of vermicompost and nano-bioumik fertilizers treatments. Therefore, with
respect to the necessity of producing medicinal plants in the low-input cropping systems and the high efficiency of
vermicompost and nano bioumik combination treatment, using a load of it for two consecutive years are
recommended for improving physiological, biochemical and agronomic characteristics of thorn apple.

Keywords: Low-input cropping system, medicinal plants, nano-bioumik, total alkaloids, vermicompost.
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Table 1. Chemical properties of soil before testing in the depth of 0-30 cm

Soil texture pH EC (dS/m) N (%) P (ppm) K (ppm) OM (%) 0.C (%) C/N
Silty-Clay 7.68 0.71 0.127 32.47 401.66 2.79 1.755 24.5
axlllass g0 Lsl—l SlosS olend Sliogas Y Jgu
Table 2. Chemical properties of studied organic fertilizers
EC N P K o.M 0.C Ca
Organic fertilizer H C/N

£ P @) %) (epm)  (pm) (%) %) (ppm)

Farmyard manure 7.5 8.59 0.932 7500 9200 32.17 16.90 18.13 9561

Compost 7.3 3.60 1.350 4812 4826 38.18 21.70 16.07 22671

Vermicompost 6.9 3.10 1.660 5360 7117 49.21 26.36 15.88 43042

axlllasd )50 g'l slogS olend Oliogas ¥ Jouz aslel
Continued Table 2. Chemical properties of studied organic fertilizers
Organic fertilizer Na Mg Fe Zn Mn Cu B Al S
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Farmyard manure 5032 3171 3780 138 61 17 11 7560 781
Compost 102 5324 7702 141 482 29 18 7012 734
Vermicompost 215 5172 12510 306 512 39 29 6950 548




149 VWAA e oF 5,Las D) 890 o))l SLEL pole

3,5 el S ez Qo0 VVIY el )y 8 b
5 S SB Cusb) (e w0y Gl y0 59, o
Oy 5 58 5a gkol el cansas g LT b
LS Syge £y cdb weys A 4 Cagb,
Time ) TDR zuwcugh, olfiws b Cugb, (5,5 0;lul
Delta-T ) g Wo Jos (Domain Reflectometry
2 bl boj)le .8 5 plol (Devices Ltd. UK
2SS D)go B b aloye dw )0 (Swd O g0
by sedl i asiile g9 g (Ghlejl sl Job
IRGATE JWIRPRAY St

sl ol (e gle) wig gl slo S
Gg IS Sp mhw s 0 Sy oolasd @iy o
(g yd 0)8) Sp SaS () (e el
039 5 R eSS k) 5 adsEa 5 g ba L) l8
039 5 2 eSSk Sp 5 Slhaen S (5
£ 2 e Sk Sr S Sl e 5 (S25
5 (@3 51 D) (stagy e yo (SAS ()
S5 059 (g 50 &l Slass gy j0 JgmaS Slass
als JS a5l e g dils piigy o(p,5) als
Ao Sl o (SES s 25 2 eSSk
bl Sl B e o B30 )+ (53, S
sy (2,5 sl g il e o 5 (65U 3 59)
SSoslal civgs oad Qbll Oy sl Bolas
Bas 3 e (LS j0 6,56LS) ails o Slae aials
el Cawsty )5 e slaaiy pled jl asls il
B b ples Jlzms 5515 b Sy Sis (55
baiges jshie v b (5Seddl oS ol
a0 Ve oo ;o Jloauges ol b el VY o
S ol Cupz alolidl 5 wal Sias ol 5 le
WD (pje SS9

Porra g, 51 Sn JdelS xSosll ln
SIS S wse)lS g xSeslal sl 5 (2002)
oolazwl (1983) Lichtenthaler & Wellburn s,
oS 5 SppShe 800 &5 iy aw
5 09 pS ) <l b Jlzms 693l booygil
TN Dygeds oy A il b sz pgla o
ey b gyl ploxl ) Gy 0B 3908 5 ouile
ol § sl az 0 Jla> glos 5 4z Bo ;o 40 VY-

IS LS Dldgzgen) (Sol> Seg 9l S5
Azospirillum 4 Azotobacter chorococum) (3 yus
Pseudomonas ) ,aud odiS J> o (lipoferoum
20 0ndy Jolw ) A L (Bacillus lentus 4 putida
B ool gdkany yolie (00,3 VY) prmly o5
e (duo 0 FIV) 5380k (o, V) (g9, (duoy0
IYF) pedS g oy V) Hadse oy < /YF)
Sz SLS 5 wsg; 5 opl DML (oo
5 (do,n V) gl g (duoy0 YY) Sogudriol
ool Soiglam ssS Dg ael (slaaswl glgl
e ey $3l08 S b Jagi Baod (pl o 0y
i35t 5 55 Laagi Soagersil 355 5 (MABCO) L]
Cly S dste peitne Ol 5 il Cod
39y 0dd Sy 598

Osbl 53, byl lal bogS™ (40,5 Jloyds sl
99 50 oS 5l o 58 e NS (g Sk
co g ol byl (g5, 9 Wl > o P
5 byl ol sl e alold wul bl
a pladl il e 558 el R 1 He0ar 5 Al
b Lo Lo3gS oilodl Sl (o) 2 slp 3,5 c2l8
bt srosS g Wl Jleel (VYA0) Jsl Jlo o
Yo Ges b (@l 5l Giap) o8 5l o JT s
S ) e D bglie SI- L (6 gl
ey (WWAP) e Jlu j0 e85 18 0,00 oS
e ASan (g (235 )3 0)6l S o
ols I Glie Selwl g wid Jleel 5065
A el pgo Jlw o eal cas

P 092 Ve 3 68 Ojpen ClS
G5 250 sk Lk ssbie e 85 Ojee
Dl 5o Aty 5 B9 oy Segle dw Ges L
5 3y (59, sl Tooaloli by (g0 oz o,
(LS jo wig YOVVO) @, w s gile V-
3,90 y& liee ((Nassar et al., 2015) aiuls oS
aS (Nassar et al., 2015) s ,LS2 ;0 6,5 YO« ;LS
SooaS S L Lk ool 8 olsl L
OS5 Sldes al Bpas )iy LS )0 0 SelS
a0 )i0 S)lnl b plnl (S ez I 5o aleye o
3 Susb, pebite cpay el el SIL A5



w0yl ol)5 g (plendion «So3eds s sl Sy 2l 0hSes 5 (olsdy Hgaeme Voo

Sl ams g1 +1ARF LiglesT plonl b o, ol
o,las sbadiged 5l it Sio Vo wo jlasbiv] giovie args
woyd Voo oygdely Syee e 99 b (ool
58 Bdiged O e adds mh ) am g 0b bl
B fhagidg Sl olliws )3 egli B0 z9e Jsbo
A Al lailinl soue bg s
IS SIS s it Jlasid cqn
2 (235 51 D) sty dl>pe yo S ity
Sy o se o laalls 5 (oloys VV) oloys sl
Ole wollae CotS 5 LS Laa> (gl ald el
Gl ;o 5wl ;o euls by slddigad o S aSJISII
Sy JS IS 2l (gl s Kt Laee
(2008) Shamsa et al. g, 3 «ils ¢ cais Sz sla
pf ke SUA bl ghite cpay b ool
4w b (Bromocresol green= BCG) juw Jg3,5 909
e O b @y 9 Jloyi 90 NaOH 1 s
L ol Jsba 5 w5 Jo Jal5 ooty b s o5
Jobre & ws 58, jbie ol sl Voo
e PH 005 oobel Oxf) e U955 3092
Ol K 3 NaHPO, p,5 VV/E) Yo g0 lid
s o5 VYY) Nsa oY Sy o L (i
FIY & 5 o el e ST ) o0 5 i
sk 39 a5 GH FIV) i 3l Jyono b e,
el p Sk S o9ed U b ma T o il
s sl o a0 (Sapal LaKi) Al
(o5 V++) GBS Sl Lo olone (0 g8 5] o
L el Y Gas 4 Jgibo b zlyanl g sl o>
oylac .88 Ojgo (uSgw) polie gl il ol
6B, 00 s olliws jo Jolio g 08 il Jol>
oS B ol )5 sl ax 50 TO sles JRY R
50 S, 5ol j0 esileds Slge Lol psS (S
ol O e Soad LS e 9 S Jles
ke Ve by ol Jaie (gilule ad Sy a4 b
L Jslone ool PH b 4t (G 4) gl 2
s i e a8 5 Jby +/) NaOH
Jsbre ol & i 3 5 s g 5 BCG Jsono
oSy ab ool IS Jols bexe g ol 03438
b p 2ol pdisdes ez g am 99 o L ond asl

P> g 4l jslidy, Jolre @d3s 10 G
b ol s e Ve dy do o A oyl b Jslome
UV/IVIS ) yiogidy iSmsl olSTms alisgdy (oo
Jsb 5 45 wi> olye (Model JASCO 7800
13 5 atie yiegli SEYIF o FEFIS FV- glazse
Jade () 5 (V) (1) cslaadoban 5l oolinul b culys
B 0 S p S ke e Bl s slee S,

A dwle Sy

a Lo s =\ Y0 E7y v ) )

b Ldo,ls =Y.y E ey @) ()

iy S = ™)

[V ee s ETYYIYY @ Lds, ) -V (b Lids, )]
YYa

Jsb 0 6,9 iz e E O¥oleo ol jo 4
el 00 00l> Zge
SrelS I ooee sdgyaee b S Shuwes S
L (235 5l D) sty alo e )0 0)pil Sas
Ver S Sl o Jlop /) S 5d)gusin]
SSoilal agds Yo Saw il ol S il ax o
Oy o Ol sl el pado e 0
b adlal Jeloe 4 ) )boly)S (glke (g
A e Ve ol S IS Joloe e
2 0979e U5 Sliaeeg S ab sl OI L 5wl
Dubois ef ) S iy - 15 5, &1 Jslna
gy Mo )0 ol Sy A e (al, 1956
ol 4ol eolaxwl (1979) Bradford g, 5l ails
e ipi 5 i il 3 oS ke YO sliie
Voo mowsland 8L ot Lo VO g ol jog
Lyl o 03933 51 a5 VIO il pH L Voo oo
50 4B Yo Soedy (uSS,g 5l e alold Jol>
A285 50 190 VO« jo ol )T ile 4> 0 > e
o sy jolidg aloye ol 5l am ol 5ed il
a0 A sles 0 eEgn exSeslal by U g
CLE i s oS oS b
medale loslitul b aalejl 950 sladiges (259
Veerg Ao Yoo OO Fer YO Ao o
e BSA)GHlS p s (gl Geign p,59, e
e (Kogn cmpe NS ey 3l



ol (35 GRS 05 s Toazmae 5 o o)l
A S gl 039 51 45 09 Bl Cugby 4y by

5 eolatal b leools gLl o dow ¢ a0
SAS Institute, 2013, ) SAS l33le 5 /Y aseus
Jez! xhaw jo b Kile awslas 4 (Cary, NC.
A sl LSD (9051 b g ooy i

stlop saplal (Sl gy wiy

cidne 5 T grasS il iiSan ol lis gl
2l ol gy W)l p Sewjel g S
03 9 B S Tn gl @in ;0 Sy olasl @iy
Al S oy SO il a0 Sy S
(o gl YYYIVY) aig elas )| oy i (Y o)
By 4,0 Sy olas (FYO) g ,o axly olaw
ol FOFYIAY) @ir JS 5 s (YY+/A9)
($5: ;0 )8 YYVY) S Sis (55 5 (e
395 b gl CungeaS cayy JT 055 Sl & lete
Gy eyl ol 5l pm g 09 Shagm (el
5 (O-TAY) aigy o a5l slaws (e ol VOV/- +)
@ Gl (@, 05 FHFV) I S 5
S olas (sl 5 Sogmgil L ply g Lo
FoYENT) wg JS S a9 VAPIVY) wigy o
LGl )0 CangeaS o0y o (mye Soile
5o il oglis g s 18 Slandsn + Sy 0
(Y Jguz) 090yl sime

VWAA e oF 5,Las D) 890 o))l SLEL pole

S e wolas e b gl woad (35
el sl 5 oslaez Gyl hee Vo (o S
P Jolr oS5 Qi Bal G5, #8905 L o
Fogide Sl b gl ¥V zge ok jo 580,05
oolel (gl b (5,505l (Shimadzu UV-1800)
RY\A ST A MY A SPRY A IR R PR KV Lo SOy e
mskee VS g VY MY Y Ao /R A Y e ff
ouiiSlaz Cd ) 5 (39 ms ] 9 hsbl Jolowe 12
b i e i e i ool Uil il
kil & BCG Jsle sl oo iy 5 TV PH L oland
Mz 9w 90 Sy L Jol bl 5 wial adlal
50 ojlac uew .aial ools ST p,3g 05 1) Lo
Sl s Soslesz rdihe V0 o SO S,
Jol oS5 Dl aiad 35, 080,15 b par oidats
boawglie ;o gl YVe zoe Jsb ) 08,5 50
Ol o9 bl b Sjgo 4 oad A ladiges
aolas .0,y Ot Sowie g Al (g S o3l
oy 5 Y=0.0051X+0.0000043 o siliul _imie

5 oSl cdale (Y JSKE) 09 </RAAR ] s
A s il sioue dlolee 1 eolaiul b ladigas
Slade 380 dwlxe  jslaieas (Harborne, 1973)
Cash) Oliee 28l S (59 4 o JS 03I
7S SRlesl 9)50 S8l (039 5l g el sy 5 2l
S il jog 5l g Sade oyalaie pl 4 s F
FA Soe g ol (e Cdod Jaswe glos jo o

o5 il ax 0 00 sles b gl olKws (9,0 el

0.0008

y = 0.0051x + 0.0000043

0.0007

0.0006

0.0005

0.0004

Absorbance

0.0003

/

/

0.0002

0.0001

0.00 0.02 0.04 0.06

0.08

0.10 0.12 0.14 0.16

Atropine (mg/ml)

Fogb TV zoe Jsb 50 mg T Oglite glaclale jo Gax o lasbinl govie ) S
Figure 1. Absorption standard curve at different concentrations of atropine at 470 nm



w0yl ol)5 g (plendion «So3eds s sl Sy 2l 0hSes 5 (olsdy Hgaeme VeV

0 )5l (g 08y oS » et 5 Jsleoss S ulls a3 ¥ Jgor
Table 3. Variance analysis effect of organic and inorganic fertilizers on vegetative growth characteristics of

jimsonweed

Source of dar Plant Number of Number of leaves Total plant Dry weight

Variation height branches per plant per plant leaf area of leave
R 2 19.15° 497 17.73° 16124.0™ 26.95™
A 4 13268.43" 3948.70" 46190.02" 16400760.7" 130276.23"
RxA 8 3.99 0.94 3.71 14476.1 74.35
B 4 1366.80" 529.74™ 3242.13" 27471582 53789.49"
AxB 16 46.77" 55.32" 230.02" 49059.2" 1149.75™
E 40 3.85 0.17 3.36 6632.0 63.71
C.V (%) 1.65 1.52 1.44 1.78 3.31

OIS s Dglas Dgu5 g w0 Y 9 0 Jleixl mhaws 1o lo Soe ©gld oS 5 4y ms g s o

oz =E 5 g5 5 (sina) 955 =B ¢ Game 5 (JI 055 =A | S5 =R
*, ** ns: Significantly differences at 5 and 1% if probability levels, and non-significantly differences, respectively.
R= replication, A= Organic and inorganic fertilizer, B= bio and nono biofertilizer and E= Error.
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Table 4. Mean comparison effect of organic and inorganic fertilizers on vegetative growth characteristics of

jimsonweed
Organic and . Plant Number of Number Total plant leaf  Dry weight of
. . Bio and nono .
inorganic bio-fertilizer height branches of leaves areezl leave
Fertilizer (cm) per plant per plant (cm”) (g/plant)
Control 76.51 8.02 60.06 2674.07 83.21
Biophosphate 81.81 8.26 62.52 3359.22 131.75
Control Nitroxin 84.51 9.30 64.59 .00 140.86
Nitroxin+ Biophosphate 86.61 9.63 65.83 3640.63 144.89
Nano bioumik 93.56 11.64 75.55 3958.65 200.04
Control 78.70 8.70 62.73 2864.26 89.76
Chemical Biophosphate 85.84 9.92 67.33 3421.33 132.94
fertilizer Nitroxin 88.41 10.96 68.27 3581.22 143.99
(NPK) Nitroxin+ Biophosphate 91.13 11.41 70.60 3665.21 153.30
Nano bioumik 97.34 13.34 80.45 4138.85 212.36
Control 123.77 28.40 140.48 4517.42 194.44
Animal Biophosphate 130.33 31.42 143.62 4626.24 238.70
Nitroxin 132.62 32.56 151.97 4787.14 262.54
manure Nitroxin+ Biophosphate 134.88 34.63 164.05 4959.46 293.11
Nano bioumik 150.64 47.52 184.03 5507.01 362.27
Control 129.51 29.71 138.53 4857.42 203.62
Biophosphate 135.92 33.07 143.88 4994.93 284.28
Compost Nitroxin 136.68 35.66 149.49 5127.17 307.24
Nitroxin+ Biophosphate 138.20 38.41 157.88 5270.86 328.68
Nano bioumik 157.00 50.82 183.54 5727.90 404.20
Control 133.61 34.67 161.40 5193.14 262.82
Vermi Biophosphate 138.83 39.21 176.69 5473.55 304.60
Nitroxin 143.04 41.15 180.97 5703.77 326.95
compost Nitroxin+ Biophosphate 144.66 4433 186.74 6024.14 348.27
Nano bioumik 172.21 63.59 230.99 6567.93 477.33
LSDs., 3.241 0.691 3.028 134.390 13.172
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Table 5. Variance analysis effect of organic and inorganic fertilizers on physiological characteristics of jimsonweed

Source of Variation =~ df  Chlorophylla  Chlorophyll b

Total carotenoids

Total leaf carbohydrate Seed protein

R 2 0.00044™ 0.00250" 0.001689™ 1.01™ 0.68"
A 4 0.27539" 0.16744™ 0.029260" 536.33"" 123.11°
RxA 8 0.00065 0.00017 0.000026 1.22 0.07
B 4 0.79191" 0.71696" 0.056103" 309.28" 74.87"
AxB 16 0.01730" 0.00425™ 0.001171" 1647 0.91"
E 40 0.00041 0.00013 0.000019 0.28 0.06
C.V (%) 1.71 1.39 1.56 1.96 1.24

OIS e Sglas 9gu5 g a0 Y 50 Jlaixl mhas (o lo ge Cgldl oS 5 4y ms g e
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*, ** ns: Significantly differences at 5 and 1% if probability levels, and non-significantly differences, respectively.
R= replication, A= Organic and inorganic fertilizer, B= bio and nono biofertilizer and E= Error.
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Table 6. Mean comparison effect of organic and inorganic fertilizers on physiological characteristics of jimsonweed

Oirf(;arngl;neilgd Bio and nono Chlorophyll a Chlorophyll b car;)rtztr?(l)i ds calggf)?ll}/lgra;te Seed protein

Fertilizer bio-fertilizer (mg/g FW) (mg/g FW) (mg/g FW) (mg/s DW) (%)
Control 0.760 0.436 0.180 17.28 12.99
Biophosphate 1.023 0.613 0.190 19.21 14.76

Control Nitroxin 1.033 0.713 0.230 20.74 15.56
Nitroxin+ Biophosphate 1.066 0.746 0.240 22.01 17.66

Nano bioumik 1.263 1.023 0.300 25.69 18.96

Control 0.776 0.443 0.190 18.12 13.71

Chemical Biophosphate 1.036 0.633 0.203 20.18 15.76
fertilizer Nitroxin 1.046 0.726 0.240 21.98 16.95
(NPK) Nitroxin+ Biophosphate 1.073 0.763 0.254 23.05 18.68
Nano bioumik 1.276 1.030 0.303 26.96 20.46

Control 0.983 0.606 0.220 22.38 17.03

Animal Biophosphate 1.080 0.730 0.260 25.78 19.46
manure Nitroxin 1.146 0.803 0.280 27.46 19.73
Nitroxin+ Biophosphate 1.270 0.853 0.300 29.36 20.60

Nano bioumik 1.673 1.180 0.383 32.61 23.71

Control 1.020 0.696 0.230 23.38 19.12
Biophosphate 1.136 0.780 0.290 24.44 20.88

Compost Nitroxin 1.193 0.866 0.296 26.83 21.53
Nitroxin+ Biophosphate 1.276 0.893 0.310 30.62 22.66

Nano bioumik 1.686 1.253 0.423 33.50 24.28

Control 1.046 0.733 0.250 23.67 20.86

Vermi Biophosphate 1.146 0.826 0.290 32.90 21.40
compost Nitroxin 1.280 0.883 0.300 36.36 22.07
P Nitroxin+ Biophosphate 1.366 0.903 0.330 41.79 22.58
Nano bioumik 1.806 1.373 0.473 45.47 26.10

LSDsy, 0.0334 0.0189 0.0072 0.8715 0.4001
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Table 7. Variance analysis effect of organic and inorganic fertilizers on biochemical and agronomic characteristics of

jimsonweed

Source of d.f Total alkaloids Total alkaloids ~ Number of fruits ~ Number of seeds 1000 weight of Seed vield

Variation of leaf of seed per plant per fruit seeds Y
R 2 20.69" 0.213™ 18.88" 36.14™ 0.0011™ 118590.8"
A 4 432.89" 9.642" 1611.81™ 64086.62" 0.1849™ 26207759.5™
Rx A 8 1.56 0.131 3.17 90.57 0.0098 22613.6
B 4 1238.15" 24.319" 967.54" 14598.03" 1.3963" 25997676.8"
Ax B 16 35.82" 2272 17.21" 157.19™ 1.0534™ 1507194.6™
E 40 1.43 0.087 1.46 73.02 0.0093 22220.1
C.V (%) 3.18 3.91 1.80 2.55 1.21 5.16

SIS e gl 89 g oy Vg B Jliol mhas )8 Sl g Sglis oS 5 4y ms g

Loz =E 5 5530 5 (st 955 =B o gne 5 ST 055 =A LS5 =R

*, ** ns: Significantly differences at 5 and 1% if probability levels, and non-significantly differences, respectively.
R= replication, A= Organic and inorganic fertilizer, B= bio and nono biofertilizer and E= Error.

)56 ()5 5 stlordon STy » Jrd 5 I sloosS Fl (Sl anslio A Jsor
Table 8. Mean comparison effect of organic and inorganic fertilizers on biochemical and agronomic characteristics of

jimsonweed
. Total Total
Organicand g o 4 nono alkaloids ~ alkaloids ~ Tumberof - Numberof = 1000 =gy g
INOTEANIC s fertilizer of leaf of seed fruits per seedsvp o weight of (Kg/ha)
fertilizer (mg/z DW) (mg/g DW) plant fruit seeds (g)

Control 18.34 6.14 12.15 228.69 7.11 683.9
Biophosphate 31.36 6.32 17.34 241.09 7.56 1192.8

Control Nitroxin 33.21 6.52 19.31 256.25 7.66 1417.9
Nitroxin+ Biophosphate 36.60 6.62 20.25 264.50 7.79 1518.2

Nano bioumik 37.79 7.43 2791 285.99 7.87 2356.7

Control 19.36 6.46 14.01 239.23 721 762.4

Chemical  Biophosphate 32.25 6.73 19.38 261.27 7.67 1313.4
fertilizer ~ Nitroxin 34.57 6.96 21.79 274.34 7.86 1527.2
(NPK) Nitroxin+ Biophosphate 37.58 7.15 23.89 290.18 7.95 1729.2
Nano bioumik 38.99 7.54 31.21 318.06 8.04 24513

Control 27.88 6.53 26.24 322.03 7.42 1746.4

Animal Bipphqsphate 36.09 6.81 33.00 345.04 7.71 2700.9
manure Nitroxin 38.79 7.06 3491 358.63 7.95 2969.0
Nitroxin+ Biophosphate 40.64 7.26 35.93 375.70 8.24 3194.0

Nano bioumik 52.55 9.94 48.69 410.10 8.58 5701.3

Control 28.20 6.72 29.06 344.53 7.52 2098.5
Biophosphate 37.14 6.99 36.20 358.08 7.74 3300.3

Compost  Nitroxin 39.38 7.31 39.15 367.39 8.10 3455.8
Nitroxin+ Biophosphate 40.97 7.68 40.42 382.61 8.30 3935.0

Nano bioumik 58.74 10.82 54.20 431.49 8.70 6831.4

Control 30.43 6.97 29.46 358.27 7.72 2251.6

Vermi Biophosphate 39.24 7.19 39.12 384.70 7.95 3311.1
compost Nitroxin 41.66 7.87 39.89 399.20 8.31 3795.2
Nitroxin+ Biophosphate 45.81 8.29 41.82 426.04 8.40 4025.1

Nano bioumik 62.04 12.94 59.57 456.84 9.02 7927.4

LSDsy, 1.9762 0.4866 1.997 14.102 0.160 245.99
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