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Organic farming studies in sunflower

B K. TEJESWARA RAO, A. UPENDRA RAO, G. JOGI NAIDU AND D.S. REDDY

SUMMARY

Field experiments were conducted for two consecutive Rabi seasons of 2003-04and 2004-05 at Tirupati , Southern plateau and Hills
zone of India on red sandy soils with fourteen treatments comprised of six different sources of nitrogen viz., farm yard manure,
vermicompost, neem leaf, poultry manure, pig manure and fertilizer to supply recommended dose of nitrogen on equalant nitrogen
basi s and one absol ute control were tried with and without thefoliar application of Panchagavya, . All the growth and yield attributes,
yield (seed aswell as stalk) harvest index, nitrogen uptake and grossreturns aswell as net returns of sunflower were at their best with
recommended dose of fertilizer either with or without Panchagavya spray. The highest oil content of the seed was recorded with neem
leaf manure in combination with Panchagavya, which was however, comparable with all the other four organic sources tried in
combination with Panchagavya, but significantly higher than with the fertilizer either with or without the use of Panchagavya. The
highest phosphorus uptake of sunflower was recorded with poultry manure either with or without the spray of Panchagavya, while
the potassium uptake was the highest with vermicompost either with or without the spray of Panchagavya. | rrespective of the source
of nutrient supply, foliar application of Panchagavya resulted in higher nutrient uptake of sunflower than with the use of respective
organic manures alone without the use of Panchagavya. Among the organic sourcestried, the highest net returns and benefit-cost ratio

of sunflower were realized with poultry manure in combination with Panchagavya.
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rganic farming isnot anew concept to Indian farmers,

ecause they have practiced it sincetimesimmemorial.

Organic farming system relies on crop rotation, crop
residues, animal manures, legumes, green manures, off- farm
wastes and biological pest control. Yieldsin organic farming
arelower than chemical farming during initial yearsof practice
and it takes afew yearsto stabilize the yields.However, inthe
long run, if properly followed ,yield with organic farming would
be a greater than those obtained with chemical farming . The
gravity of environmental degradation has drawn the attention
of the scientists and plannerstowardsfinding out ecol ogically
sound, viable and sustainable farm technologies, keeping in
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view of the needs of the future generations. Most of the Indian
soils contain less than 0.5 per cent organic carbon. Unlessit
is raised to 0.9 — 1 per cent level, productivity of the soil can
not be optimized. In view of the resurgence of interest in
alternative agriculture in recent years, organic farming has
been considered to be sound and viable option in most of the
countries. In light of the above, investigations were taken up
for two consecutive years, with the objectives of studying
the response of sunflower to different organic manures, to
investigate the influence of Panchagavya on the productivity
and quality of sunflower, to trace out the effect of organic
manures applied to sunflower, to work out the dynamics of
soil fertility in the cropping system and to suggest the best
organic manuria practicefor sunflower, based on productivity,
economic viability and sustenance of soil fertility.

MATERIALS AND METHODS

Field experiments were conducted for two consecutive
Rabi seasonsof 2003-04and 2004-05 at S.V. Agricultural college
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farm (ANGRAU), Tirupati , Southern plateau and Hills zone
of Indiaon red sandy soilswith fourteen treatments comprised
of six different sources of nitrogen viz., farm yard manure,
vermicompost, neem leaf, poultry manure, pig manure and
fertilizer to supply recommended dose of nitrogen on equal
nitrogen basis and one treatment of no manuring through any
source. All the seven treatments were tried with and without
the foliar application of Panchagavya, thus, making the total
treatments to fourteen .The experiment was laid out in a
Randomized Block Design, replicated thrice and the experiment
was carried in the same field during both the years of study
with un distrubbed lay out . The test cultivar of sunflower,
MSFH-17 was used. Panchagavya is a mixture of cow dung
(1kg), cow urine (750 ml), cow milk (500 ml), cow curd (500ml)
and cow ghee (250ml). In addition, sugarcane juice (750ml),
tender coconut water (750ml), pure honey (250ml) and ripe
bananas (250g) were also added to accel erate the fermentation
process. Plant height of sunflower was recorded at 15 days
interval up to heading, by measuring from base of the plants
to the terminal bud of the ten tagged plants expressed in cm
LI-COR model LI-3000 portable leaf area meter with the
transparent belt conveyer (Model LI1-3050A) utilizing an
electrical display was used for measuring leaf areaat 15 days
interval till harvest. Leaf areaindex was cal culated by dividing
the total leaf area with corresponding land area as per the
formula. Five plants from the destructive sampling areawere
cut to the base, sun dried and then oven dried at 60°Cill to a
constant weight and expressed as kg ha'.Diameter of the
heads from the labeled plants of each of the net plots was
measured, averaged and expressed in cm. Both filled and
unfilled seeds from the heads of ten plants were counted and
the mean value was expressed as total number of seeds head

1. From the total number of seeds head?, filled seeds were
separated, counted, averaged and expressed as filled seeds
head.Five composite samples of 1000 seeds each were drawn
from net plot produce of each treatment and weights were
recorded. The mean value was presented as thousand seed
weight in g. Seed obtained from the net plots was thoroughly
sun dried to a moisture level of 8 per cent, weighed and
expressed in kg ha!. Stalks obtained from net plots were
thoroughly sun dried to a constant weight, weighed and
expressed in kg ha'. Harvest index isthe ratio of seed weight
to the total biological yield and is expressed as percentage.
Qil content of sunflower seeds was estimated by using ether
extraction procedurein a soxhlet apparatus and also confirmed
with NMR spectroscopy (Bruter Minispe P,O, model) against
a standard reference sample. Biochemical properties of
Panchagavya stock solution are given Table A.

RESULTS AND DISCUSSION

The tallest plants with largest leaf area and highest dry
matter accrual, with the largest head diameter, highest number
of total and filled seeds head? and highest grain weight,
highest yield (seed as well as stalk), highest harvest index of
sunflower were produced with recommended dose of fertilizer.
With the recommended dose of fertilizer, any crop would
perform at its best, because of adequate and balanced nutrient
supply to the crop at the right time of requirement.
Accordingly, the sunflower crop under comfortable nutrition
could produce the growth parameter of the highest stature,
which could accrue huge quantity of biomass and partitioned
a sizeable quantity of assimilates to the sink. Thus, resulting
in better yield structure as exhibited by all theyield attributes

Table A : Biochemical properties of Panchagavya stock solution

Property Composition value M ethodology

Total N (mg kg ™) 380 Microkjeldhal — Humphries (1956)

Total P(mgkg ™) 258 Triple acid digestion (calorimetry) Jackson ( 1973)

Total K ((mg kg ™) 430 Triple acid digestion (Flame Photometry) Jackson (1973)
Total organic carbon (%) 0.85 Wet digestion Walkley and Black (1934)

Total sugar (ug mi™) 215 Nelson Somogyi’s hydrolysis — somogyi (1952)
Reducing sugars (ug ml™) 88

Glucose (mg/dl) 75 Glucose oxidase — Malick and Singh (1980)

Sodium (mg kg™) 105 Triple acid digestion (Flame Photometry) Jackson (1973)
Calcium (mg kg™ 28

Y east (CFU/ml) 38x10* Saborauds agar medium

Actinomycetes (CFU/MmI) 4x 10 Ken Knight’s medium Ken Knight and Muncie (1939)
Lactic acid bacteria (CFU/ml) 26 x 10° MRS agar

Zn (mgkg ™) 0.28 DTPA extractant (AAS) Lindsay and Norvell (1978)
Fe(mgkg ™) 0.87

Mn (mgkg ™) 0.20

Cu(mgkg ™ 0.17
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of the largest stature, which could result in the highest yield.
The results of present investigation are in accordance with
. etal. (1999).

The highest oil content in the seed of sunflower was
recorded with neem leaf manure, which was comparable with
all other organic sources tried (Table 2). For biosynthesis of
oil in oilseed crops, sulphur isrequired in adeguate quantities.
Organic manures possess large quantities of secondary and
micronutrients, besides the major nutrients. Thus the large
quantities of sulphur present in organics applied would have
manifested in higher oil content in sunflower seed. Similar
findings were reported by Somasundaram (2003).

The highest nitrogen uptake of sunflower wasregistered
with recommended dose of fertilizer, while that of phosphorus
uptake was highest with poultry manure. The potassium
uptake was highest with vermicompost (Table 3). Under
recommended level of nitrogen supply, N would be taken up
by the crop uninterruptedly, since it was applied in suitable
number of splitsto match the physiological needsof the crop,
resulting greater absorption compared to the organic source
of N applied totally asbasal. Higher uptake of N by sunflower
crop with recommended dose of fertilizer than with organic
sources, even on equal nutrient basis was reported by several
earlier researchers. The highest P uptake by sunflower crop
was recorded with poultry manure and the highest K uptake
was associated with vermicompost. This was due to higher
levelsof Pand K inthe corresponding organic manures, which
happened to be due to the application of all manures and
fertilizer on equal N basis. Theseresultsarein agreement with
those of Raju et al. (1991), Bhiday (1994), Ramamurthy and
Shivashankar (1997) and Lamet al. (1997).

Fertilizer application could just maintain the status of
soil organic carbon in the cropping system, with neither
improving nor declining at the end of the annual cropping
cycle. While it was found gradually built up compared to the
pre-experimental level with the application of organic manures.
Among the organic sources tried, neem leaf manure,
vermicompost and farmyard manure added more organic
carbon to the soil compared to pig manureand poultry manure.
Slow decomposition of neemleaf , vermicompost and farmyard
manure over other manures may probably the reason for the
differences in soil organic carbon .Neverthless, organics did
build up the organic content as well as nutrients there by
indicating the sustenance of soil productivity. Ramesh and
Rao (2009) also reported that soil health could be sustained
with organic nutrition due to diversification of soil biota.

Available nitrogen status was higher with neem |eaf
manure followed by poultry manure and vermi compost than
with pig manure and farmyard manure (Table 3). Fertilizer
application almost maintained the status of available nitrogen
, Whileit was declined with absolute control. The mineralization
of organic manures and release pattern of nitrogen into the
soil solution differs at large and accordingly and available

Tablel: Growth parameters,yield attributes of sunflower as influenced by varied manurial practices and Panchagavya spray

1000 seed
weightig)

head”

Filled seeds
2003

Total seeds
head™!

Head
production (kg ha "y diameter (cm)

2003
13

Dry matter

60 DAS

2003

Leafl area index at
0.46

Plant height at
heading(cm)

2003
645

Treatments

2004
312

2003
33.2

2004

2003 2004 2003 2004

2004
1436

1724

2004
049
0.73

2004
624

9.4

A

135

117
168

169

153
186
396

78

T3

ey
-l

No manure

ol

i35

182
347

202

)

153

=

g

787

No manure + Panchagavva

T,

41.8
42.1
37.0
40.0
36.8
388
37.2
40.2
37.0
40.0
6.8
388

9.0

40.7
40.9
72
9
37.0
37:5
94
92
37,
39.0

]
3
A
4

310
286
324

82
320

352
8
318
268

75
312

204
284
262
304
238
208
250
288

404
412
88

5
74
336
"

2
3
2
368
9
361
280
348

290
bl
250
340

362
206
358
284

5

4586
4642
3868
4278
4168
3942
4364
3898
3793
4234

3748
71.8

448
4503
3752
4187
3677
4093
3853
4252
3800
4198
3707
4142

Recommended dose of fertilizer
Recommendzd dose of fertilizer + Panchagavyia
Farm yard manure +Panchagavva
Vermicompost + Panchagavva
Neem leaf + Panchagavya
Poultry manure + Panchagavwa

Panchagavya

Farm yard manure
Vermicompost
Poultry manure
Pig manure

Pig manure
S.Ex

Neem leaf

Ts
Ty
TIU
11
12
Tis
I

I“
W

I
Ts

Internat. J. Plant Sci., 8 (1) Jan., 2013:173-178 7=\ _Hind Agricultural Research and Training Institute

175>

0.49
1.4

739 042
21 1.2

6.69

11.27
32

1021

29

).53
1.5

49
1.4

—

19

204

0.16 181

0.15

C.D (P=0.05)




981 6Ll 6T £C el 611 1o 600 e 0¢ or'l 'l ik t (s00=d)ad

£8°9 89 o101 8L80 £9r LI 00 €00 £l 90’1 800 FOL0 £l S | FuHS
76T +9TC [T8E 88'€l 0OFLI S8el 9¢°0 80 €Yo 979 0LTI 01°¢cl BCL oL pdapdpyound + amuew 814 F1L
TE6T T8TT 916 SPrT 8PLI 9REI 980 i} 0+9 8¢9 0r Tl 0TI 99 8¢9 amuew §ig L
T8IT ¥ s0C Ly +8'LT 1'g61 SLirl 9£°0 0g0 BLE FLS 01+l 0Fel ¥l ¥lL pdanspysupd + amuew ANmog AR
98IT 8790C 90°8F 9T8T  o6'tel T8yl 9t°0 0g0 TLS 89S 96°¢l 8Ttl 089 759 amuew Anmog [,
8'SET 901T FOEE SPFTT 80T CLEl 6%°0 wo T6s  06S 9111 801 8L Tl pdapspyound + Jedj woaN 01
SLET ClIT £9EL 8TC 90T TSl [l o 78S 78S FOLL 9,01 989 99 Jea] waaN &1,
¥'s6T 8°0£T Po°LT 9z0T 9081 Fevl 8¥0 0¥0 889 89 06’6 856 0L 69 pdavspyound +jsodwostuimay - S
T86T STET 'Lt 09°0T 8181 TPl 8F0 0r 0 089 8.9 86 ¥S'6 959 Te9 jsodwodpuoy - L],
B'ETT 80T 1 i 8781 9Ll 0'8¢tl S} 6£0 909  ¥09 9L'6 056 el 80L plawsmpund + WAL L
9'5TT oIt 88°CT Pe81 FELL 0°8€1 S i} 6£0 009 96 896 CL'8 L9 99 QINUBJN PIBA ULR] S,
8rIT STt i Or (40 (A | R | LIl SIo 0co §TE  98F 9T'8 018 8L oL olasoyound + 1y "L
<9IT 90T oF'1¥ SIsT 0§t <8Il Sro 0zo N S A 0T’ 08°L 8L 86L Jad 'L
TTEl 091 818 0LTI 048 0°€01 1o 910 8¥e  9TE 8E°¢ s 98T 9t pAapSpyourd L]
8Tl 8091 €T'8 LTl T8 $e0l F1°0 910 [ A [ LY 1T ¥ 0T anuew oN '
£t 9Ll €L9T €Ll Ll 95l e €T0 - - = = £ = L
00T £00T 00T £00¢ 00T £00T 00T £00T $00T  €00T 00T £00T 00T €002

(.2 (%) »edn y aeidn g ayedn N TREESRL

(,By B) wnissejod 3y) snuoydsoyd (Y 8y) uaSoniN  uogued duesiQ

Aeads pdapSvyoung pue sanodead [gLinuew
pauEea £q pasuangyui se wnissejod pue snaoydsoyd ‘uaBoaniu Jqe[reae [10s Jsaaaey Jsod pue 1s3saeY 1B Bda0puns Jo ( ey 3y) aerdn wnissejod pue snaoydsoyd “udaBoany : g qeL

K. TEJESWARA RAO, A. UPENDRA RAO, G JOGI NAIDU AND D.S. REDDY

810 810 ¥C8 8L ¥RTI o6l Ll 91 680 9£0 611 Cll 6 I8 Soo=d)ad
€900 €90°0 1'06¢ +9LT [y o Lealy 090 950 €10 LTI 6'ly  Fef 1'€f €8T FAS
66'C 6T £S991 8L091 F0ST  8FHFT  O'1F POF P69 689€  POIT  8TOT #9951 8TSI DAADEDYIUDJ+ dINURL Tl ]
89T 65T 795¢l 018T1 TE91T  0880T /'8¢ 8L +9°¢¢ 0TSt 9061 9181  Tstl  SOtl amuewr g
owy LEY 00T FOF61 TE9sT (43 A § 8 0v TTLE L69E FrPIT  960T TO91  TSSI DAADSDYIUD,] + INUBW AN[NOJ
9tF¥ wr 80CLI 9£591 9LETT  F99IT  98% ¥'8E I8'SE €95t TP6L  T98T 968l  vsEl amuew Annog
90V s6'E r8sal BI331 V86ST  BITST  SIV 00K ITLE  IILE  T9IT  80IT  vg9l  BLSI PAADS YU + JEA] WAAN]
we £9'¢ 48591 09091 88977  091TT  0'6€ 98¢ L6'SE S6'ST 96l F881  8IF1  S8LI Jeo] wadN
91°¢ 60°€ 11891 LOTIT 200FT  FOOFT  TIF O0F 069 SL9E TE0T  S00T  8EST  HOCT pADEDIUDS I sodmosma - S
€T 9L°7 £98¢1 CLIET 09€17  TLO0T  899¢ '] T9CC bICE CI81  TLD  SEEl 6T jsodwosmumay Lp
Sy 9t'¢ tTT8l PRELI 9LEST  9ELFT  TIF 90F  LOLE  TA9E  RTIT  H90T  98ST  9¥EI DAADEDYIUD] + dINUBW PIRA Waey U],
ITe ore 1S 96erl 0002  BFTIT 06 98¢ §Eet 6L'SE STl REBI  SLEl 8Tl QINUBLW PIBA WIE] ‘1
wv 83°¢ CIIIT 9¢10T CIIBT  9tILT  &9¢ 7oL SRLE 99°LE NET  ¥9TT  LSLL 9691 DAADEDYIUD ] + IZ1|1113] JO 3SOP PIPUSULIOINY 1
ey 66'¢ F960C F000T POOLT  FOL9C  ¥9¢ ¢9t OL'LE CS'LY  ¥BCT STTT  6CLL 6991 19Z1[112] JO 950D PRPULLIIOIY L
86°1 L1 POLY 919¢ F0S6 91¥8 8¢e S'ee SPPE €re 876 P08 o< 9T¢< PAADEDYIUD + SINURLL ON A
o'l LE'T FPCE TLST Ll TLOL 9le £1g 0L'EE 9C'CE L 819 81 fhud QMU ON 4 1
00T £00T 00T £00T 00T €002 00T £00T 00T £00T 00T €00T  +00T  €00T

onel (-8 5 (,-By sy) %) (%) (-8 33) {8y 5) SIUAWIE ],

1S00-112U¢] SUINIAL 1N SLIN12J SS0I0D) JUAUOD [10) Xapu] 189AIRH [RIES 1IN PIaIA paag

Avads plapsvyoung pue saondead [BLINUBW PILIBA AQ PIOUINLJUI SE JIAMO[JUNS JO SHWOUOII PUE JUIJUOD [10 *XIPUI JSIAIRY ‘PPIA T qE]L

Internat. J. Plant Sci., 8 (1) Jan., 2013: 173-178/F6\ Hind Agricultural Research and Training Institute



ORGANIC FARMING STUDIES IN SUNFLOWER

nitrogen replenished the soil solution. Buiilt up Soil available
phosphorus and available potassium status in the was found
compared to the pre-experimental level, with the application
of organic manures as well as fertilizer. The build up of soil
available phosphorus status with varied manurial practices
was in the descending order of poultry manure, pig manure ,
fertilizer, neem leaf manure, vermicompost and farmyard
manure, while the build up of soil available potassium status
with varied manurial practiceswasin the descending order of
vermicompost, pig manure, neem leaf manure, farmyard manure,
poultry manure and fertilizer. The Pand K content of different
organic sources tried differed to a large extent and the final
balances of Pand K werein commensurate to their respective
contents of P and K in different organic sources. Higher
available nutrient status with organic farming practices might
be due to slow decomposition of organic components, the
losses of N from these fractions may be minimized, in addition
to synergistic effect on P and K transformation, the available
nutrient status tend to improve dightly compared to theinitial
nutrient level. All thefour sail fertility parameterswere found
depleted at the end of two year cropping cycles due to non-
manuring to any of the crops in the cropping system i.e.
absolute control. Theresultsarein linewith that of Stockdale
etal., 2001), who reported that soil fertility could be sustained
with organic nutrition due to tightening the nutrient cycles.

The highest seed yield of sunflower obtained with
recommended dose of fertilizer, obviously resulted in higher
economic returns. Reasonably higher yield resultingin higher
gross returns and relatively cheaper cost of poultry manure
hasresulted in higher B-C ratio. The outcome from the present
investigation corroborates with the findings of Natarajan
(2002), Parrot and Marsdon (2002) and Somasundaram
(2002).All the five organic manures tried on sunflower crop
have resulted in equal performance in terms of yield and
economic returns. The results have revealed that sunflower
crop could respond to various organic manuresin similar way
and hence, one can go for the choice of organic sources to
sunflower, depending upon the abundant availability locally
and cheaper cost. The outcome of the present investigation
corroborates with the findings of Murugappan et al. (2001),
Franki et al. (2004) and Latha et al. (2002).

Growth parameters, yield attributes, yield, nutrient
uptake, oil content of the seed and economic returns were at
their lowest with non- manuring of sunflower through any
source. It is obvious that modern genotypes of crops would
under perform in the absence of adequate nutrient supply,
since they are responsive only to the applied nutrients and
the same thing happened in the present study. Sunflower crop
hasflowered and matured at the earliest with no manure, while
the flowering and maturity was found most delayed with
recommended dose of fertilizer, which took significantly more
number of days than with all the organic sources of manuring
which were comparable among them. Under adequate nutrition
of N anditsavailability to the crop continuoudly, the vegetative

phase will be extended and it is opposite with non-supply of
N, exactly that waswhat happened in the present study. Widely
published research evidence is avail able to support the same
phenomenon in several crops, including sunflower.

Panchagavya was applied as foliar spray to sunflower
crops (as per the treatments) at fortnightly intervals starting
from 15 DAS to 15 days before harvest. Panchagavya was
known to contain plant growth stimulants, which can enhance
thebiological efficiency of cropsand the quality of theproduce
(Pathak and Ram, 2002). It contains macro and micronutrients,
besides several groups of beneficial microorganisms (Table
1). Theeffect of Panchagavya on the productivity and quality
of the economic produce of maize and sunflower is deduced
here under. Panchagavya has exerted variable influence on
different parameters of the two crops on whichit was applied.
Oil content of sunflower seed was found improved
considerably with foliar application of panchagavya in
combination with any of the organic manures tried over their
individual application. The increase in oil content with the
use of Panchagavya ranged from 5.2 to 8.0 per cent with
different manures. Asindicated earlier, Panchagavyaisknown
to contain certain plant growth stimulants, which can improve
the biological efficiency and quality of certain crops (Pathak
and Ram, 2002). Thus, the ail content of sunflower seed might
have been improved due to beneficial effect on biosynthesis
of oil. These results are in accordance with those of
Somasundaram (2003).

It wasclearly found from this study that foliar application
of Panchagavya alone to maize and sunflower crops could
not exert any beneficial effect either on the productivity or
quality and this was just comparable with non-manuring to
the two crops through any source. This amply indicates that
foliar application of Panchagavya aloneto crops can not meet
the nutritional requirement of the crops and Panchagavya
can be used as a supplement or additive, whenever organic
sources are applied to the crops. Further, Panchagavya acts
as a top dressing to supplement the nutrient requirement of
crop. Hence, it can betried out higher levelsof organic sources
and high carbon contents of soils also.
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