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* to produce an acre of grain sorghum than an acre of corn in Virginie,

INTRODUCTION

“In general,v the genet:.c compos:d;lon of a.ny plant“ species deter—
m:mes ::ts chem:.ca.l composztlon and pla:n‘b chara.cter:l.st:.cs. However,
'bhe chemzcal compos;tlon—a:ad-ialant chara.c'ber:.s%lcs ma.y be mod:.-f:.ed to
a certaln exbent by ve.r:.atlons in such environmental fac'bors as
cl:.mate and so:.l, espec:.a.lly the nutneﬁt supply. \ -

Ma.ny mvest:.gat:.ons have shovm the effect of ‘a.ppln.c‘atlons of
n:.'brogen, phosph&rus and potassium to the soil on plan‘b cha.re.c'barz.st::.cs
such as height of growth, meturity, color and co-nposn.tlon. These Teo~
veal the fa.c'!: that variations in appl:.cat:.on of nrbrogen, phosphorus
and potass:.um may affec'b the plant growbh and in some cases cause

‘var:.a:b:.on in chem:.cal composit:v.on of the grain:or fruit. The chemical
comﬁosi‘!:ioh of the leaves and stems of the pléﬁt is gemerally more ro=
sponsive to variations in nutrients then is the graine. The ‘seed hof
th‘e plant, representing future gengrs:tions, is in general relatively
constant in rﬁiue;'al composition. |

The acreage of dwarf grain sorghum is increasing in Virginia on

" those farms Where there is a shortage of labor. Less iabdr is required

-because grain sorghum is har_vest_ed wrbh g combine. Gra:.n sorghum

~ yields approximately zliﬁé'iy percent of adepted hybrid corn under similar
conditions. The replacemezit of com»lby grain gorghum i8 not expected, .
but a :fﬁfther increase of grain sorghum on the wel]_. mechanized farm

with a labor shortage is anticipated.



- =2

To literaturq has been found reporting the ‘affe‘ct of va.fyiﬁg the '
. rate of application 6&1’" nitfogeﬁ; pﬁbsphoms and potassium upon the
43pe of growth end grain composition of & dvarf grain sorghum in the
 eastern United States. “The height, maturity, type of growth, end
y_ieg.qg:ez very i;x‘xpo.:_'ta.nt'. E Shorter or d'v}arf growth, early ma.tunty,
~heavy yield and »g'réi‘n with a high nutrient content are déqired,_ ~ Any

v g?fect of fer't‘ili‘z,gfion of the soil with nitrogen, phosphorus and

) potassium upon the growth and development of thi-s‘ plant is important.




REVIEW OF LITERATURE

Vandecaveye (19) hes preeented an excellent review of the effect

of eo:i.l type end fert:.l;zer treatmente on the chem1ca1 compos:.tion of

A ’certain forage end small gre.in crops. The response of cerea.l grains

to m.trogen was found to ve.ry w:.th the emount appl:.ed to the soil e.nd
.the time of appllcatlon. In only seven of fz.fteen stud:es reviewed "
i did the appl:.cation of phosphorue :mcrease the phosphorus content of
the gra:.n. Potash appllcations resulted in an increase of potassium in
' _*the grain :m only a few cases. . | | o | | h

o Beeson (4) has presented e review and compiletion on the minere.l
compos:.t:.on of crops w:.th particular reference to the soils in whlch '
they were grown. ThlB rev:.ev ehows mde verietion and conflict:mg re-
sulte. '.me need for bas:.c research on th:.e problem ie ev:.dent. .
o Studies by Beyfield (1) (2) (3), Bleir (5), Gainey, et al (8),
Geddee, ot al (7),.Guyon (10), Teakle, ot al (17) end Tulaikov (18)
md::.cate that additions of n:.trogen to the eozl resulted in an :.ncreaeed
percent of protem :Ln the gra.m. | v o .
e Garola (@, Holtz, ot al (11), Joret, et ol (12) end Vincent, ot a1

(20) report the.t the effect of nitrogen on the protein couterrt of the

gra:.n is vanable, depend:.ng upon the soil, ‘time e.nd amount of appli-
'catmn end also other factore. | | - -
,.-R- Beports of Guyon (10), Lefort (14) and Murphy (15) shov def:nitely
' that the add:.tlon of phosphorus for wheat 1ncreased the percent of phos-

'.phorus in the graa.n. Resulte of etudles by Bayfield (1) (2) (3),



L Geddes, et al (7), Vin‘cent, ot a.l (20) and Weidemann: (22) indicate

| the:t the phoephorus tree:f.mezrt hed little or no effeet upon the phos=-

 phorus oontent of the grain,

v Results of investige:bione dealing with the effect of po'be.eeitm
o acpplice.t:.one on the potaseium content of 'the grain have been meoneio—
2y tent. Some inveatigatore found that potaeeium applicatiom increaeed'
the po’be.eeium contezrb in the grain while othere showed that potassium
hed no effeet in increasing the pote.es:n.um content of the grain. |
ce.rl:ter (5) statee that d:.rect ferl:il:n.zer appllcatione on a soil
B of medium to high ferbility ehoved very little effect ou the yield or
F'I;he compos:.tion of soybean eeed. » 4 |
L Weeke, et a.l (21) reported from Kemmcky that me.nure, l:une end |
fertilizer tree:tments e.ffected 'bhe amouxrb of phoephorue, caleium, mag-‘ f"
: __'nesium and pote.eeium end to a 1eeeer extent the nitrogen in the grein

;,of cor:n. :

L PURPOSE OF mvmsrmxr:[on ) |
B 'me purpoee of thie invest:.ge:tion was to de'bemine,,if ve.rying the
Aratee of nitrogen, phoephorue, end potueium e.lone and iu combma.tien
: applied to e poor eoil would eigxifieently :mfluenee (1) the nitrogen, ’
| .v phoephorus and pote.eeitm oontent of the eorghun grain produeed on the.t _
‘-eoil e.nd (z) the height of plant, date of heading and ponuation,
me:turity, mo:.eture percent in the seed e.t harvest, color of leaves, -
color of grain, mmber of euckere, percent gemination of eeed, weigxt '

» ‘per 100 greine, prevelence of dieeaee e.nd yield.
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PLAN OF EXPERTAENT
, ‘Location and Description of Are;. Selected
‘ 'ﬁle" éxperi:neht Was‘ qonducted on & Gro'seclose”:sil"b loem soile

The soils of the Gfb's'éAclosve‘s‘eries‘havé developed from cherty dolo-
mifié limestone in essociation with tl-ie gray-brown podiolic soils of
b'bhe Appalachian‘Valley. Ths Grosevcl.ose soils are medium to strongly
acid in reaction. The silt _ldams pfédominate. |
| The topogrephy is .x"ollihg to hilly. Internal esnd éxtemal
d.réinagé' are goode | The Groseclose soils of the section are -pfactica.lly
allkncle‘are'd end used for all of the mdré'co-rann'crops of the area.
Grb‘se.clzlosﬁe 'is found primarily in western Virgihi;i and. enstern Tonnesseee

' ‘The A Horizon is light to yelloyzriéh-gray in eolor and renges froﬁ
7 to 9 :i'nc'hes‘ thicks The B horizon is light brovmish-yellow frisble
silty cley znd is 5 to 7 inches thicks ‘The C horizon is similar to the

B horizon but splotched with red, brown and gray. A few shale frag-

ments oceur locally. The C hoi‘izgn' is 18 to 36 inches thick.
" The é:ip‘éri:ﬁiént'al ares selectéd wes located on a 150 acre pasture -

'fi'e;lydﬂ"to which no fertilizer had been é.pgﬁlied for 35 'y'ears; ‘Records of

ferbiliza‘bioh are not e.vai.]‘.abl‘e. bqund 35 yearse Rejqords show the field

- had been in pasture sincé“ 1900 and older people in the section sey that

“bhe éfaa'haﬁ been in pasturé co:;itinuousiy for ov;szr‘ 74 year‘_s; Oné't'onwof

'gi‘ounii limestone per scre was applied in 1940, |

, 3 ﬁie s0il of the ehfifé_‘ area wes corefully mepped and checked to |

determine the "bés‘b'lbc{a;tion for the ’éj{perir‘”nénf." The ‘four acre area

selected ir)as 'héérly flat with enough slope to zllow good surface
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drainage. The area was then checked every four or five feet to deter-
mine the depth of the top soil, depth of the sub-soil, type of sub-soil
and :éblor of the soil. This ‘w"as. done to locate the most uniform area
of 3/4 of an acre needed for the éxperiment. The area ‘used showed very
111;'&19 ‘ib.riation. inm depth of top or Sub-soil; color of soil anmd other

' visible characteristics.
chemical Properties of the Soii"

‘ﬁle aroa was la.id .mﬂ:. iﬁfo 'pio‘bs and from each plot a soil saniple
. was taken. A qu:.ck so:.l test according to Virginia procedure was run on
all the lamples. The soils showed umiformly low to very low im available
phq_aphorqa, knnifo::lnly good in a.va.iiai)le_ potassium, good.' in available cal~
ci.um end mﬁéneéium," a pH Ao.f 640 and an. organi'c ma.ftei‘ content of 1.3%.
| _ Avai].able phoaphorus wes also run on- -the same soil samples by

’ Truog's method and all gave a low test.

_ Base excha.nge properties of the soil were determined by the methods
ouf}lined by Pesch, ot al. (16)e The base exchange capacity was 9.38 MeOs - -

~_per 100 grams of dry soil and the exchangesble Ce, Mg, K end H was

3.59, 1.71, 0,20 and 3.88 m.e. per 100 grams of.dry soil respectively,

‘Fertilizer Treatments and Plot Design

| ﬁ‘our;ftxfeatmen‘l;s of nitrogen, two treatm‘ents_‘ of phosphoric acid and
»_ twétﬁe.atnienﬁrof potash were used m a fouzf»‘by two. by two factorial

| design. 'Vm;'ee__yrep]_.ica.‘tkions_were used instesd of four due to tA_he’ lack of
suffiéienfunifom blvl.a_.nd. The troatments of fertilizer and plot. dgs_ign

—

were as followss
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— Treatments per acre -

‘Nitrogen B Pﬁosphoric acid
0- Cobe.  0- o0 |
1. éb,\lbs.v,_ 1 - 240 Ibe,
2 - 120 1bs.
'3 =180 lbs.

Plot Design *
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Repl:.cate 3. N

block a ) block b
N - Pz°5 - Kq0 N = PO = K0
3 -« 1 - 0 2 « 1 =0
Qe o e T [ (4] - 1
l1- 0 =1 1- 0 - 0
O REEE. SRR BT TENE o IS 0 -~ . 1 « 0O
2 - ¢ - 0 2 = 0 =~ 1
R - 1l =1 ‘1 - 1 -1
3 = 0 <« 1 - 3 =~ 1 - 1
0 = 0 = 0 3 =~ 9 - 0

- ¥ Numbers refer to rates :per acre indicated under "T;‘aatmént per acre",

~ The 240 1b, rate of Pg05 and the 120 1b. rate of Kgo per acre were
thought to be ample to prevemt any deficiemcy from occurring. The 180 b,
rate of nitrogen wes expected to be ample.
e The nitrogén was supplied as 167 nitrate of soda, the phosphorus
E " as 45% triple supgrphbspha‘be and the potassium aé 637 muriate of potash,

Land Preparatiom end Method of Fertilizer Application

'Ihe sod land was plowed March 25 to an average depth of 7 to 8 inchea

with a tractor plow.~ ‘me 1and was double d:.sced April 10 and a aecond

time on Ma.y 13. 'me triple superphoaphate and munate of pota.sh were -
a.pplied broadca.st Mey 13 immed:.a‘bely before the second discings Ferti-
lz.zer for each plot was mixed wrbh soil before apply:.ng to prevent |
dnftmg or blow:.ng. ‘Ihe fertilizer and soil for each plot was dzvidad
into four equal parta a.nd each pa.rt or one-fourth was sown over the ent:.re'

Pplot to give'a. more even distribution and assure no skips, On all plots



receiving _6_Ov, 120 and 180 1bs, of nitrogen per acre, 20 1lbs. of the

- nitrogen was spplied at the same time the phosphate and potast were
a.pp‘l"ied. The remainder of the nii:rogen or the 40,' 100-*and 160 1bs. was
a.pp'!led as a s:Lde dressing on June 30 when the nlants were about l?"

‘ hlgh on '&he better plo'{:s end 3" 'bo 4n h:.gh on the poorer plots. ‘The

nitrogen was applled in a ba:nd 32" 'to 18" vmde bet\ reen the Tows.
- Plenting, Cultivating, a.nd‘ Thinning - '

The plo’bs were 16 5' wide and 26 5' long with five 40" rows per plot.
A‘Th‘e three cen‘ber rows were used for a«l measurements. The sorghum was
o plan‘bed 'bh:r.ck with a seeder 'bo :msure 2 good stand and was th:.nned to 4
1nches between pla.n’cs in the row on Jume 23. A measuring s‘hlck wés uvsed‘
| in the "bhinning, to insure equgl distance betweon plan'bs. 'Ihere.*:zere n§
alléjs ?th*reén',plots; The. sorghlm was cultivated three tim’efs,_ once with
| 8 .roté.ry hoe :when 2" high and ,'bwice with a regula.r cul'bivator.'.

Plamsman, e dwarf grain sorghum varlety, was used wh:.ch 18 recom= -
‘.‘mended for Vlrgzmla as o combme sorghum.- The sorghum was planted on -
::l\’ay 1‘5 whlch is 'l;he recommended p'!.an‘bmg da’be for the arcam The soil was
in excellent phys:.cal_pond:;b:.on%en th,e sorghum was planted., Ample

.ﬁmoist'ure‘was present throughout the growing season.
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" RESULTS and DISCUSSION. -
The Effect of Fertilization on the Height of the Plants

']L'ne pla.:ntt'_‘h‘_eigh'b is the a%ré;‘ag'q. of three :epiigates'wifah 100
plantS‘Qaasured from two rows of each plot.-'The:efore, for aach’treatment '
a total of 300 plan#e:waré meesured. The plent héight w;s4m9asured on -
' July 8, August 5 and Septémbef 20 The results sre shown in Table 1 and
- Figure i;fAIhe statistical analysis is givén in Tables 2 and 3.

Table 1.- The average height of plants in inches.

Tnﬁmﬁ*bw"';~ July 8 ImMﬁS'.&Wmufm

'
Ny
o
1
oy
o)

577 | 26.6 | - 28.0
. 5490 - 2Te2 25.7
7423 264 2645
6424 27,0 . 2640

127 | st 45,0

15,60 . 4445 . - 4T.1
14,09 | 447 | 46.3
12.74 44,2 43,5

1
]

RFHFHQOOOKRKRHKFOO0OO

WP HOWNHOWNHOWMHO =
| FHEMHPHHO000000O

*- Seéﬂpageijfor treatments per scres
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Table 2.= Analysis of variance of the height of the plants
o 1n inches on<July 8.

_Source" D S5eSe . MeSe

e
=
.'.

‘14467 - | - 2493
8.36 2479

630,75 | 630.75xx(+)}

19 ¢19 f
9.85 ~ 3.28

. 4.08'5; ",3:4p08’"
277 , 92
36469 | . 1.36

724,98 :

2} Brroy .
i -Total

-1 PRCPRRNES

i;rhtb

’? *Szgniflcant at 57 point v Co e e e }f S =
**Slgnlflcant et 14 point . '
(+)1ncrea.ses (- )_decreases :

, Table 3o~ Analy81s of variance of the height of the plants
o 1ﬁf1nches on August 5 ,

Source | DFe | S.8. | mMes. |

93,50 . - ;184,70 -
‘13450 4,50
3924,08 3924.08**G+)
«33 ©  #33
54409} - 18603 - -
17.17 v o 5!72
676 6476
16,81 5.60
" 165,76 ' 5.14
4292,00

:, Error
Total

N[ WH W W W

o

*Signif:.cant at 5% po:.n'b
**Significant at 1% point
- (+)increases  (-)decreases



Phosphoms had more mfluence on the he:.gh'b of plants than m.trogen
or potassium. Phosphorus was the pr:mc:.pal element stimulating early.
growbh’;':‘ Nitrogen alone, potassium aléne end nitrogen-potassium combined
" hed mo significent influence on plant height on July 8, but decremsed |
-slightly‘:the. height en».August 5 and September 20'co'mpe.red"co the check._
Plants grown on nitrogen—phosphorus, and nrl:rogen-phosphorus-potasslum
'bres.ted plots showed an :.ncrease im height over those grown w::&h phos-,
phorus . treetment. 5 Plants produced on NyP Ky fertilized plots were
. taller tha.n plan'bs from N2P1K1 or I\T3P1K1 plots. |
h Pota.ss:.um s.lone s:nd in combmatlon with m.trogen a.nd phosphorus had '

no sigmf:.cant :mfluence on the he:.ght wh:Lch wes probably due to a suf-

ﬁc:.en‘t supply of potass:.um in the soil. Pota.ssium decreased the hslgh't -

slightly when combmed mth NZPI and N3P1.' A sigm.ﬁeant m-f;era.ction
| 'bstveen nrbrogen -and phosphorus occurred, Plants grown on nitrogen=~
phosphoms treated p“.l.ets,were_ taller_than pia_nts on phosphoi'us treate,d’_v
v'p’lots ‘bhi‘ouéhout 'bhev grewing season. Nitrogen and._phosphoru's vere both
j nseded to give pla.nts he:.ght, m.'bh phosphorus hav:mg the grea'test :m-
fluence. - ,_ -

Of interest 1s 'bhe fact that n:.trogen had much less :.nfluence on

the he:.gh‘!; than phosphorus. |




" Table 4.-

—

and‘the Percent Mbisture in the Seed at Harvest

The aversge number of suckers per 15 foot row was determined

Septemﬁer 25, five days before harvesting,

o

the threa repllcates and ‘the three center rows of eadh plot.

data were taken from the.same plants as the sucker1ng data.r

are presented in Teble 4,and Figures 2, 3, 4, and S.

-

.banalysiéiis presented in Tables 5, 6, 7, and 8.

The Effect of Fertilization on Suckering, Heeding, Maturity, Pollinationm

' The numbers are averages for
Heading

These daﬁa

The statistical

~ Suckering end Maturity Rate as Influenced by Fertilization.
Treatment * | :Suckers {Percent | Percent |Percent |Percent .| Percent
N ~Po0g~ Ko0 per |plants brown suckers | moisture| moisture
' 15 ft. § full head| heads pollin~ | im seed | in sucker
row August 5 {August 20| ating Septe. 30 seed
= A ' ' August 20 ‘Sept. 30
0 - O - 0 : 2022 6el 0 - 062 4040 : 44.5
1- 0-0 6eT4 1.8 o . 44.6 59.4
2= 0= 0 3 Ta91 147 0 ; 43,1 609
3- 0~ 0 - Te97 3¢5 4] 39 . 39.1 62.0
0=~ 0= 1 5070 8.6 O - 308 42.4 49.7
1= 0% 1 | 4.25 4.6 0 +36 3842 63.3
12~ 0= 1 6431 ¢4 o ? 39.6 - 6840
3= 0= 1 3.42 1l.4 0 o 414 38.1
0=- 1~ 0 11.61 | 62.2 80.0 6642 2943 3549
2= 1=-.0 25410 8343 9860 8849 29,0 3349
3« 1=~ 0 13.49 84.9 97,0 .| .88.1 23.2 37.7
O~ 1= 1 | 10.00 64.2 | 92.7 50,1 2640 35.3
2~ 1= 11 37.45 | 85,3 93.7 84.3 2444 41.5
PB=-1-1 24.70 § 8740 97.3 ~91.5 2847 42.0

* See,phgp,?ffo:ﬂtreaxments per acre.
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‘Table 5.~ Analysis of Variance of the Number of Suckers per

Fifteen Feet of Rows . ~
Source . 1 e DoFo S S-So C MeSe
-1 Blocks 5 - 1747795 - 145559 -
N ‘3 13.3245 | - 4.4415 x(+)
P 1 54,8269 | 54,8269xx(+)
K - 1 F e 6060 146060
NP 301 441499 - 1.3833
MK 3 2625 | . L0875
FK 1 40,1419 | - 4.1419
NFK :3 346309 162103
<. -Brror 27 26.9999 |  1.0000
Total 47 116.7220

*Signlflcant at 5/ point
**S:.gniflcazrb ot 1% point
_(fh)lncrea.ses‘ ( )_decreases

Table 6.~ Analysis of Variance of the Percent Flents in Full Head

August 5,
i .. Source - P b-fF. . BeSe.. MSe
" |:Blocks 5 11.9507 .2.390L
N - - 3 | 97,3667 3244556 %(=)
P ) 1 |'34267¢3313 | 34267.3313x%x(+) -
X 1 11245359 12,5359
XP 3 82644915 275.4972xx(+)
K 3 | 35.36T1 11,7890 -
K . 1 541025  5,1025
1 EPK '3 | . 38,3138 12,7713
7| Error 27 | 26044227 | T 9.6453
Total 47 - |35554.8822
. *Significant at 5% point = L=

**S:.gmflcant et 1% point .
(+)increases {=)decreases



~ Table 7.- Analysis of Veriance of the Percent of the Suckers

Pollinatlng on. August 20.

Source D.Fe SeSe MeSe
Blocks 5 37345402 74,7080
4 3 323.1680 | 107.7226
P 1 ]45896.4114 45896 ¢4114xx(+)
K 1 3.8307 3.8307
- NP 3 164943847 - 549,7949 *(+)
K 3 2543762 T 844587
i 1 ¢ 1 6047951 60.7951
NFK 3 | 179.5476 56,8492
‘Error 27 | 3823.0717 141.5952
Total 47 52155.5780 ] '

. *Significemt et 57 poimt : R |
**5ignificemt at 17 point . ' .
(+)increeses  (=)decreoses

Table 8.- Analysis of Verience of the Percenmt Moisture in the

. Seed When Cut Séptember 30.

VSource DeFe : SeSe MOS.A

»--Bloeks: ... 5 13.3648 246730

N 3 | 444940 " 1.4980 '
L P _ 1 914,7293 .. .. 914.7293**(9)

K - 1 641776 641776 ‘
TP 3 1.0571 «3524

K 3 49,9242 1646414 x(4)
Pk 1 0332 .0332

- NPK 3 12,6901 4,2300
~Brror 27 44,2049 | - 1.6372

Tote.l 47 1046.6753
. *Signiflcant at 5% po;ut

**Significent at lp point
~ {+H)increeses

(=)decreases
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‘.Suékeriﬁg:‘ .Ni'broge.n alone and phosphorus alom‘a’ increased signifiQ
cantly 'blje émount of sucke:ing-compared to ‘no trea.%nient. Na.trogen-phos-
phorus increased the eiiékex;iﬁg »'ébdve phosphofus ‘alone and -‘ni’cz:c;gen‘- '
"phoSphoruséﬁo‘Bassium increaéed'-" suckering above lni'l'.roge'zi-'-i)hosphdhxs_.,

: '*Pla:la'ﬁ's oﬁ'éiots':treated v‘rith‘NzPl'OrvazPIKI showe’d an incré;.se in

| v aucker:.ng above plants grown on plo'ts to which N]_Pl or NlPlKl wes:
‘,'applzed; but pla.nts on. plots receiving N3Pl and N3P1K1 suckered less

'_ .thaniplaz;ta on plotg -rerc_:ez._v:.ng N2P1 or N?.PlKl‘ L ’

U TE isf‘:interés#ing fbo noté that also -vt_he yield was lower on Nélsl’and'

N”3P1K1 ﬁréate& ﬁiot_s;than NPy or N‘izP‘lKl fertilized pid'bg.? Corn and

- barley yields in Vi'rgin‘ié have shown similar'r’esﬁl'&s in 'éertéin"expeﬁ-

me‘n'b‘s'.'""j,“ T ‘ ‘ ' '

B *’.‘;-Sucker:.ng is :mcreased primarily by phosphorus ‘and nitrogen. . Thers

: ware.no s:.gm.f:.catrb mterac‘blons with NP, NK, FK or NPK.

‘. Head:.ng and Pollinat:.ng~ 'nme earlmess of hea.d:.ng s.nd pollina:tion
:showed a hlghly a:.gnificant 1ncrease from the phosohorus ‘breatmen'b. |
xNitrogen a.lone decreased sigm.f:.ca.n‘tly the ee.rlmess of head:.ng. N.itro-
'gen-phosphorus :mcreased sigm.f:.cantly the ea.rl:.uess oompared to phos-
.phorus fertilizatlon a.lone. Potassium had no effect on the date of ‘
'pollinat:.on and head:mg. | Increa.sed ra.tes of m.trogen a.bove 50 pounds :
per acre had no :.-.nfluence on the da.tes of heading or pollinat:.on. of
vin'berest is ~!;he fact tha'b the sorghum on plots fertll:.zed wi'bh nitrogen-
‘ : .phosphorus headed a:ad pollma:bed ea.rlier than plants grown on phosphorus
g _J.,fertilizedwplots.v 'm:.s fact showed tha.t nitrogen dld not delay me.tnri-by
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:.f proéerly balanced w:.th phosphorus and potassa.um. There was &
sign:.f:.cant mteractlon between m.trogen and phosphorus. -

Ma:buri'by and Mo:.sture percent in the Gra:m 'Ihe grain wa.s har-
' _vested on September 30 which was f:.ve days af'ber 'l:he first k:.ll:.ng
frost. The grain confaimed foo much moisture. 'bo thrash with a regular
head thrashers Eight heads from each plot were thrashed by hand and
the '_mroirs_ture perceﬁt detemed-. - Grai;ﬁ produ_ced on piots treated with
~nitrogen alome and potassiﬁ.m aio_ne cén_tﬁih_ed epproximately the same
’perc'ent' moisture as the grain on no treatment plots. Grain from phéa-
phbrus treated plots comtained tefx percent less meisture then seed from.
the check plbt wh:'i.éh was significant. Seed from n:d;rogen—phosphorus
' 'brea:bed nlots showed e lower moisture content than seed from the phos-
' "phorus treaff;men:b a.lone. There is an md:.ea.t:.on ﬂthat potassium wi'bh
‘A"p@@;&fugfrpotusim with nitmgén—phosphbms gave grain with a.
|  slightly deé};aééd moisture contént. In‘crgase_d rates of nitrogen did

not infl_uence significan'tly the percent moisture in the gr'ain- et her-

| vvest. Nitrogen—potassium troated plots developed grain m’.th a sighifi—

- cantly h:.gher moisture conterrl: at harvest than grain from plots fertilized .

 with m.trogen or potassium alone.

© Pertilization shiows the same effect on maturity as on heading end
.percént moisturé in seed at harvest. Nitrogen hastens maturity when
»_belancod with phosphorua on & soil well supplied w:.th potaah. During

plots in v:.rg:.nia.
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' __Suckerss The suckers headed, pollinated and matured app?oﬁina'éely'
two weeks later than the regular heads., The influence of fertilizatidn_
“on these characteristics is nearly the seme as for the regular heads

i bu':b is not» as consistent,
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The Effect of Fertilization on the Average Weight of Héa&, Weight of

Seed Per Head, Weight of;Seeé'Per Sucker Head, Weight of 100 Seed

frpm Regu1ar an@ Sucker Headé, Percent Genpination qg Seed After_Dryv

(124 moisture) and the Relatiom of tt_ie Weight of the Head to the

.wsight- of th‘p Seed.

f All measurements were made with seed at 12% molsture.

e

The re-

: sulta are given in Table 9 and Figures 6, 7, 8, 9, 10, 11, and 12.

Stailstical analysas of the measurements are. glven in Tables 10, 11,

LRV HOWIDHQOQWNMHOWNHO

12, and 13.

Thbléfg}é”“The'Effecﬁ of Fertilization on the Heads, Seed and Germinatiom,
Treatment * | Wh.Per | Wt.Seed] Wt.Seed |Wteseed | Wt.100 |Wt.100 |Germin-
¥ -Po0g= K290 | Head per wiehead | per Seed seed ation
- , ~ | Grans Head percent | sucker | Grems | from |percent

. e Grams | . {head = | - .  {suckersj -
Grams _grams
- 0=- 0 48,5 3548 . 81.9 11.8 2.40 1.98 87.9
- 0« 0 | 41.2 24,0 81.9 10.4 2,08 1.79 83.3
- 0«0 | 37.1 | 26.3 8le0 ] 91 | 222 | 1.72 | T9.6
- 0=~-1 4642 39.0 81.9 16.3 2442 1.94 8649
= 0= 1 | 41,27] 34.9 | 823 | 1648 | 2434 | 1.73 | 88.0
-0 =1 44,4 3662 | 8l.4 15.6 | 2.30 1.88 | 87,2
- 0« .1 35.8 27.2 | 82.2. 1361 -} 210 | 2,01 92.3 .
- 1« 0 68.9 47.6 . 8363 1643 | 2.58 2427 | . 940
- 1«0 8lel | 6265 . 82.0 2445 ] 285 2.57 - 91.9
- 1= 1 72,0 | 48,5 { 81,2 2663 -} 2466 ,_9415 .7 9363
-1 = 1 67.0 476 | 8263 | 2262 | 2,72 | 241 .| 91.8
= 1="1"1 734 | 5642 8l.4 21.7. .} 2.80 2.44 91.7

* ;Sge,pggq‘T. fqr‘traaﬁmgﬁts pé?-abre.




A . -20=

Table 10.~ Analysis of Var:.ance of the We:.ght Per Head

a’t 127 Moisbure.

Soui‘de ' - . » _ D.JFe ~ SeS. 3 ‘ M.s.

- Blocks 5 ¢0017 | .00033
N 3 «0002 . «00007 . :
P T 0469 | .04688xx(+)
K - 1 «0003 |} 00028 '
K 3 0006 | 400021 .
‘Error 27 «0046 | .00017
‘Total 47 .0587‘ ; -

*Significant at 5% poin'l‘.
w¥gignificant at 17 point
(+)increases - (-)decreases

Teble 1l.- Analysis of Variance of the Weight of the Seed

Per Head at 124 oisture.

Source -~ DJF. S5 | = M.S.
‘Blocks 5 «000387 | ,000077
14 3 000429 | .000143
P 1 +024843 | .024843xx(})]
K 1 «000004 «000004
NP 3 2002191 . «000730 *(+4)
K 3 «000398 . »000133
| K- 1 001046 | 0001046 »(+)} -
CNPK 3 «001529 - | +000510 x(=) -
Error 27 «003617 | «000134
, Total a7 .034444 o

, *Signlficant a:b 5% poin't
**Sig:lif:.cant at 57 point
('+)1ncreasea - (-)decroases
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Table 12.- Analysis of Verisnce of the Percemt of Hesd Weight

Is Seeds.

" Source D.F. "S5 MeSe
Blocks . 5 23460 C 44,72
N ' 3 1l.52 , «51
K 1 . #05 . «05

NP -3 - 6468 - 2423
WK 3 4,31 T 144
NFK 3 13.99 . 4,66
Error 27 95,62 355

Total 47 - 146.75 - |

 *Significent et 5% point
**Significant at 1% point
(+)increases - (=) decreases

Table 13.~ Analysis of Varisnce of the Weight of 100 Sorghum Kernels.

Source SeSe MeSe
Blocks - 5 «057231 «011446
N 3 «062115 +020705
P 1 2.485666 2.485666x%(+)
. 1 010414 010414
NP 3 «333069 | 111023 =(4+)|
K 3 .035115 «011705
FK 1 .021973 .021973
NPK -3 .055322 .018441
Error 7 353912 «013108
Total a7 34414817 : _

*¥Significent et 5% point
**5ignificant et 17 point -
(+)increases  (-)decreases



"Tﬁﬁieéi4ilf¢f:;jysis of Variance of the Percent Germination

=

Source . : D».FO ) SoSo M.S._
Blocks 5 9247949 1,.8559
N 3 116.1318 38,7106 )
P 1 545 ,4008 545 ,4008%*(4)
K 1 7.8085 7.8085
NP 3 26,9593 8,9864
K 3 22,3159 7.4386
FK 1 70.4222 1 70.4222
TNPK 3 37,9469 1246490
Totel a7 | 1453.1650

. ¥Significemt at 5% point
. #%gignificent at 17 point

(+)increases (-) decroases
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.+ Weight Per Heads Heads -produced on piots treated with nitrogen
alome were lighter than those from the"’unfe'rtilizedfpiot.  Heads from
‘ nitz"ogen-'po‘&assi‘.m't’lreated plots were slightly li@tor {then heads f_ron
‘.plo‘bsf.fértilifséd with potassium alone or the check. Imcredsed rates of
_mitrogen alone had “no i‘nfiu‘enc’e‘. ‘Heeds from phospho‘msﬂ treated plots
were significently heavier than those from no treatment, The nitrogen- -
_phosphorus treated plots produced heads significently heavior then those
grown on plots treated with phosphorus alone. ‘Ihe necessi%y of hav:.ng
an adequate supply of m.trogen and phoephorue to produce the heav:.est
head wa.s eviden't oven though phosphoms had the grea:bea'b influence on
' }the weight of the head, Phosphorus and mtrogen_-phoaphox_"us ha.d a aignz-
ficent infiuerre'e on the weight ‘pof head. . _ ' | .

" The weight of seed per head, weight of seed per sucker head, weight
of 100 soed‘ f’romﬁ-'rogular»iteads azfd woeight of 100 seed fromv "sockef’ heads
showed nearly: the same effect from ;tertiliza:bion as did the weight per
‘heade - | : )

- Fertilization had mo influence on ?he rela'ﬁi‘on of the._—weig}itb’of
heads to‘thefweiéht of seeds per heads =~ . et
' Geminatiom ‘The percent gemina:&:.on was determined by gemina:bing
ubho aeod in a atandard gemiuation. o ‘ : e
. The effect of varlous treatments on the geminat:.ou does not present |
’ o.'trend f_rom which conelusq.ons -may be drawn for all trea:&ments. . The

average percemt "_geminp.tion.of ‘the seed from all plots fertilized with

phosphorus is 93,637 and from all plots without phosphorus fertilizationm
is 86 .66%. Seed produced om phosphorus treated plots showed a signifi-

cant increage in tha_ percent germination coin;iared to seed produoed 'oﬁ
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f-”plo’lze rece:.vmg ‘no phosphoruse. \:

Seed from phoephorus 'breated plote gave a quicker germmat:.on-
. than seed from plote receiving no phosphorus fer’h.lization. In Table‘
,18 1‘& :‘..e ehown the:b eeed fron phoephorue treated plotl couta.iued |
: eignificently more P205 and in Table 1 it is ahown that phoephorus in-

| creaees the early growth. Thus it ie seen the.t phosphorue ple.ye a

f vital role from gem:.ne:b:.on to matur:.ty.

'me Effect of Fertzlize:b:.on on the Percent of the Leaves Brovmi.ng end -
Dry:mg on’ September 10, Prevalence of D:.eease and Yield :|.n Bushele Per

;Acre.~-.

) Goun'be were me.de of the number of 1ea.ves browning on September 10.
'.Ehe tote.‘l. num’oer of lea.vee brovm:.ng in two fifteen foot .rows of each plot

: .i.were counted and the percent determined. The number of dieeased plante

.. ’yere; counted. in two fifteen foot rows of each plot and the .tote.ln number
| ‘ef.’d‘:l.‘eea.sed,pla.nte‘in 30 feef of mwvwe.e recorded. The yieid was deter- .
m:i.nedz by harvesting tﬁo“fifteen feot rows from each plot, .drying the
heade e.nd seed to 127 moieture and 'then thraehing and we:.gh:mg. The Yieldl
) | were ce.lculated in bushels (56 lbe.) per acre. The results of these
,'determinatione are preeented in Table 15 and Figures 13, 14, and 15.
" .Stat:letical anelysis of the determmatione is presented in Te.blee 16 and

—

17,




D5=
) ‘Taﬁle,ls.- The Efféct. of Fertilization on the ‘Browning of the Leaves,

Amount of Disease and Yield.

. Treatment * "l Brown leaves | Number Diseased | Yield-Bushels

N =PpOg~ Ko0 | Septe 10 =~ | Plants - 30* Row| Fer Acre

. - percent septs 30 | 12,04 moisture
lo-0- 0. 16,0 | .97 45,2

3-"0- 0 6.0 .64 35,8

3= 0=~ 1" 10.0 «78 3342
lo-1- 0 360 | 1.68 55,5

2= 1 - 2] 10.0 . ' 2.41 ‘ . 8909

0~ 1=-%: = 37.0 ‘ 2.30 5642

2 - 1 - 1 10.0 3.76 ) 72.3 i

3«1 - 1 6.0 ) ‘ 2.16 72.5

* See page T for treatments per acre.
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Tablemla;ﬁa;Analysis.of Variance,of.the.NUmber'Qf’Diseased~Plants'

- PerG30aFeet‘ofaRow. - :

- 9.8380 1.9676
27 Le8TT3-) - o 46258 -
39,1324 39 1324**G+)
21735 -1 .7?45 .
1.3239 | .4413
_ . «1323 «1323
o 24082071 T #6940 o0 s
. 1643476 - «+6055
o T3eL68L p o e

o NPK
Error
“ﬁTotalf‘?auv;,

[N wwHRwo |

Y

" xgignificeant st 57 poinmt
_¥%Significent at 1% point ..
‘G+)1ncreases ‘(=)decreases

:T&ﬁie 17.-u.AnalySia qf»Variance;cfxthe,Yield in Bushels Per Acre

L ¢a$;12%‘Moisturea PR

. *xSignificant at 1% point.

193.39 . 38.68%x
480,31 |« 160.10%%#(=)"
14560,33 14550 33xx(+)
58408 o) 584085x(=)
1988,42 . 662. 81xx(+)
4. 930494 | ¢ 310.31xx(=)
199.27 199  27%%{ =)
7432410 S 144.03x%%(=)
188,66 6473
1902450 o

Blocks

: Error
"~ Total

5%%%5*%
NJWHWWK WM

P

/  *Slgnlflcant at Sp point

»(+)1ncreases (=)decronses
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Browning of leaves: Sorghum produced om plots fertilized with .
niteogen.' alone showed less browni’ng than that produced onm the checke A
de‘éree.se' -.oftbrowz.xinggenerallyv occurred as the rete of nitrogen was in-
creased.: The‘amount of browning -of the lea.vee was small .on plants from

a.11 plots except with phosphorus alone and with phosphorus-potaseium

B treatmente. The plents on these two plots ehowed a high percent of

. on plote receiv:.ng phoephorue end phosphorue-potassilm fertiliza:bion

browned ':leaves. . The plants on -bheunfertilized plot showed much less
browning than the plants on the phoephorus -elone or phoephoma-pote.e-
gium treated plotse This is to be. expected since’ the check plot re--
ceived ‘no pliosphoms.to etmula;te growth ‘and encourage the development
of ‘nitrogen ‘deficiency. The perceﬁt. of leaves browning. showed that 60 - .
‘poﬁix»de.;ota hitrogen.-with;pho‘ephoms or:with phoephoroe—potaesiﬁm was not
eufficiezrb to pfevent ‘browning but that ple.nte on plots treated with 5
120 pounds of m.trogen showed no inerease im browning compered to leaves
from plante produced on plots receiv:.ng 180 pounds of nitrogen.
e Tiseu_e tests,-(Purdue method) for nitrogen, phosphorus and potassium
_were ‘madevgon:pla'.nts from all plots on July 24, August 20 He.nd' Septembexf_ 20. -
o Pla.iatev-ou én»:plot‘e 'sho'wed_highi!_: nitméen and pofa.eeiumfou;,.]’uly' 4,
| Plan‘be':om'plotevrreceiving :no phosphorus showed very low in'phoephoms;
but plants on phosphorue fertilized plots showed h:.gh. _

» On August 20 plants on. all plots showed high in potassium. Tieeue

teste for phoSphorue ge.ve the same resulte as on July 24, Pla.nte grown

: ge.ve e, low test for nitrogen. Plazrbs from e.11 the other plote showed

‘medium to high m nitrogen. -
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- 'The ‘September 10 tissue tests presented a changed picture for

' hi‘b’rogen.. “The plants from thve plot receiving no fertilizer 'ge.ve a

me'dium‘ test ‘f‘or.nitrogen'. Plants from N, Ng, and N3 treatments end
‘elso from NjKy, N and Nj, treatments showed high to very high in
‘_nitrogen. <’Ihe tissue tesp showed no nitrogen in th-e plents from Pq a.nd-e

P1Kq ferbilized plo'bs. Pla.n'bs :E'rom the NlPl treatments tested low in

nitrogen but ple.nts from NzP]_ trea‘!;mente showed hlgh.

Plants from phosphorus treated plots st:.ll tested h:.gh bv.t pla.nts
onﬂplots receiv:mg no phosphorus showed none in 'bhe pla.nt. 'Ih:.s tes‘b
1nd:.cates tha‘t phosphorus wes very def:.c:.ent in th:.s 8011‘ but that the -
rate of 240 lbs. of Polg per acre wes ample to preven'b any def:.c:.ency of
phosphorus.‘ Plan'bs from plots not reeelv:mg phosphorus showed phos-
phorus defic:.ency symptoms; 'but no such symptoms were found on pla.nts
produced on phosphorus treated plots. | | | -5
On September 10, ple.nts from all plo‘bs showed h:.gh in potass:.um.
| ’Ihe test shows tha:b ample pote.ss:.um wes present :m '!:he so:.l bei‘ore the
120 lb. appllcailon of K20 was made. | o

'Ihe '!::.ssue tests for m.'brogen oorrelate qulte closely with the

,percent 'brown lee.ves on September 10.

o ‘Disesse: Plents were observed e.f maturity which broke at the
ground level and hed a dry stelk, The ple.nf pathblog’ist'exemihed 'ﬁhese
stalks ahd-‘diagiOS'ed- the disease as anthracnose. ﬁfith'the ‘help ‘of{the
plé.nt*-pe.thblogie{,' counfs-" for‘d‘iseaeed plents were’ méne- on all plots
September 10, The’ results of the ’cov.mtfek-e.re’ difficult to interpret Q.u”e*
totheir incon‘eiet:ency; -‘however‘, significently more disessed plamts .

"were ;t‘eu'nd_on }’plots' treated with- phosphorus. :No reason cen be given for
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this except that ._ébrghulm on plots rece'iving phosphorus Was'xﬁofé
vigoroﬁs and probably more succulent.and thus more Suscéptible to the_
fdiséaéé. Work by plant paiholdgists in Virginia, however, shows that
genefally the more vigorous plamts on well fertilized s0il afe more re=-

sistant to disease rather than more susceptible as shown here.

, Yield; The effect of the treatments om the yield is quite iﬁtef—
estihg. Tbe facf that a 45»bu9he1 yield we.s secured on the check plot
is}qnu§uai.:_Nitrog§n alone dgcreaged the yield significantly compared
‘tq no fegtilizer. Plants an nitrogen alone plots did not develop as
gobd hegds as thqse on the check plq%s. Apparently, the unbalanced
nutrient condition due to the eicess ﬁitrogen'had>é detrimental effect
on seed formation. The nitrqggn,may have stimulated forage gquth
which-used up the availéble,phosphorus resulting in a deficiency of

aveileble phosphorus for seed formetion.

mPiahts:from plots fertilized with potassium alone and nitrogen~
ibtaésium decrgased the yield signi}icanﬁly below the &ields-from the
no treatment ﬁléts; This is,poSsibly due to am ﬁnbalanced nutrient
supply With"a‘deficiency of phom horus." | |

' Plants grown on phosphorus treated pipts gave significantly higher
yields than those grown on the chéck;'nitrogen, potassium or nitrogen=-
'pofaséiﬁh;treétments. This shows two fhingsz (1) the'deficiency of
phoéphdrus in this soil and (2) the nécessity'of phosphorus for‘seed"
prdduction.v Nitrogen-phosphorus treatments gave significent increase§
in the yield.above phosphorus alone which als; demonstrates tﬁe'impor¢-74“f?
ance §f nitrogen in seed production when ample phosphorus is preseﬁt;- TWV

Plants produced on the NéPl férﬁilizéd plots gave a lower yield S
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than the plants'from tbe NzPl'trgated‘plots; However the plants on
the NzPl plots gave a hlgher yneld than the plants on the N l 1 plots.
fOf interest is the_fact that the hlghest yleld from plots treated wzth
NPK ceme from the NlPlKl treatment end not from the N?PiKl or N3P1K1
,treatments.-

The reduced yield from plots treatedﬂw1th F@Pﬁ,NzPlKl and N3P1K1
compared to the yield from the MoPq and Filel treaiments may be due
‘o a dzrect or 1nd1rect~effect of an unbalanced nutrlent supply. The
*decreased yleld from plots rece1v1ng the high rates of nlﬁrogen was not
caused by delayed maturzty and frost damage.

Pota581um treaiments had & depre551ng effect on the yleld.

The Effect of Fertlllzatlon on the Nitroven, Phosphorus and Potass1um B

Content of the Seed.

. Niffogeﬁ, phoéphorﬁs énd ?otaséium detgrminations were made

. according to a micro~chemical pfocedufe (13) after.ashing the meterial
in an electric furnace. Potassium was determined by the direct reading
" method using the Perkin-Elmer flame photometer. The analysis WaS'madé
of a comp081te sample of seed from each plot. :fhe resﬁlts_gf the
analyszs are given in Table 18 and Flgures 16, 17 and 18. Statisticai

vanaly81s of the results is glveniln Tables 1%, 20 and 21.
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Teblé 18.~ The Percent Nitrogen, PplOs and Ko0 in the Seed¥.

Treatment *¥} - Regular Seed Sucker Seed
N =Pg05- Ko0 | Percent| Percent| Percent | Percent | Percent | Percent
0- 0~ 0 2.1 48 | W41 2,04 57 W44
1-"0=~ 0 Re3 «50 | 44 234 |7 463 | W51
2 - O - 0 2;3 .52 044 2-36 . i56t ., .47
3« 0= D 25 P N 40 2423 63 59
. 0 - O - l 200 051 f’ .39 1096 051 -4'1
1~- 0~ 1 243 W50} 42 2403 59 «32
2 lad 0 - l 204 . 051 : 04‘1 . 2016 N . 059 ...48 -
0 - l :"' 0 105 . 068 ] 04:1 2002 065 . 044
1= 1~ 0 2e4 o7 1} 04:2 ) 2610 ) «60 04'5
2«1~ 0 2.5 T80 | 443 2410 69 '.30 :
0 - l "v l ) 1.8 061 04‘3 . . 1061 067 04‘5 '
1= 1-1 | 2.3 JTL .40 1.73 .58 40 -
3-"1- 1 ___ 26 I8 43 . 2617 | - W69 «40

*

- Oven dry basis. :
*» See page 7 for trea:bments per a.cre.

Table 19.~ Analysis of Variance of the Percent Nitrogen in the Seed

(oven Dry Basis)

SOurCe D.F. S_oS- ) TeSe
] Blocks 5 1.0708 42142 ,
N 3 - 15,1338 | 54044655 (4)
P 1 - 0001, - L0001
K ~ "1 1398 41398~
WP - 3 2.4048 ~ «8016 x(-) -
MK - 3 - +1502° 0501
PK -1 1 — 0275 0275 —
“NPK ' 3 | 3861 - W1287
‘} Error 27 344805 , 1289
“Total 47 '22.7936 S =

%Significomt’ .,:b 57 point
, *Significant at 17 point
(+ increases (= )decreases
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© Table 20.- Anslysis of Varience of the Percent P05 in the Seed.

(Oven Dry Basis)

t

' Source . : D?F' . S.5. I\EQSQ
Blocks 5 3262 0652
N 3 #6157 «2052 ()
K- 1 #0540 +0540
NP 3 " 3747 01249 x(4)
MK 3. ; «0024 .W0008 . T
NPK. - -3 0299 .0100
Error 27 1.0530 <0390
Total 47 11.4722 -

#5ignificant at 57 point
**gignificant at 1% point
(4)incresses (=)decreases

Table 21.- 'Aﬁalysis of Variance of the Percemt K50 in the

' (Oven Dry Basis)

. Seéd.

Source DeFe SeSa MeDe
Blocks -5 4396 0879
N 3 40663 0221
P 1 «0091 0091
K -1 T L0001 20001
NP '3 «0600 - 0200
NK -3 .0228 <0076
CPK- 1 «0140 0140
- NPK -3 0136 +0045

-~ Error 27 #4005 .0148
Total 47 10280 .

*5ignificant at 5% point
_ **gignificant at 1¥ point .
(+)increases (-)decreases
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Reguler Seed

Nifrogen: Seed prq@yéed on plots fertilize@ With ni%regen alone"
1qpnﬁaine£‘signifieantly morevnifrogen'then seedvfrom untreated:plets;'
,No”increese_;n nit:ogen,conﬁent occu;redkin the seed fromﬁnitfogen-
pqﬁaseiumetreated plots compared‘ﬁovhitrogen treeiﬁents elone.

Potassium treetments alone hed no inf;uepeeion ﬁhe nitfogen in the
,seed.} » | | | |

Seed growr on nitrogen-phosphorvs treeted plots contalned 51gn1-
_flcantLy nore nltrogen than seed from plots trea ted Wlth nlbroven
,alone,_yTherexqre,‘phosphorusvcaueed an lncreese in the nlt;egen con=
etenﬂ of the'seed when‘ample uitregen'ﬁas present. o

of 1nterest is the fact tbai seed from oloﬁs fertlllzed w1th phos-

,phofus alone and phosphorus -poﬁassmum had a lower nltroven content
than seed produced on any oﬁher nlot. In this case, the nhosphorus
‘stlmulaied vegetatlve grommh uhlch probably utlllzed most of “the avall-
able nitrogen. 4s a result, there was insufficient nltroven for the
séed needss o
:Phosphorﬁ3° Potassium alone and nitroeen-potassium feftiiization
,jhad no 1nf1uence on-the phosphorus coatent of tho seed compared to

seed Prom plants receiving no lertlllzer, all showed 3ractwca11y the

same phosphorus content.e

The phosphorus fertilized plots produced seed with a phosphorus

‘content significantly higher than seed produced on the other plots not
1treeted with phosphorus. This is probably due to the acute deficiency

,ofvphoepherus in this soil. Research dome at the Virginia Agfieule

turel Experimont Station has shown that corm grovm on soil very defi-

: cient in phosphorus, producedvgreiﬁ"with a lower phosphofus content -
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than corn gfown oﬁesoil with-an ample supply of phosphoruse

Perhaps the-most interesting result is the significant increase
~in the phosphorus in the*grain'oﬁﬁﬁleis-fertilized'with nitrogen
~alone compared te—graiﬁ frem;untreated‘blots;'band the significant
-increase of phosphorus in the grain from nitrogen~phosphorus treet-
mepts,compared to phosphorue treatment’alone. On'these plots, the
nitrogen heS*been responsible for an increase in the phoSnﬁorue con~
’tent ef the seed. The nztrogen fertlllzer used was sodlum nitrate,
Sodlum is supposeé to azd in the translocation of phoqahorue, there=
fore, the addition of sodium may have aided in the"translocetiou of the
_ phosphorus to the seede. Wheeler (23), ot el., reported in 1906 that
sodlum.salts appiled to Rhode -Island soils increased the percentage of
phosphorus‘zn the-plant. Ample nitrogen and phosphorus is eesential
4o secure the hlghest phosphorue con%ent in the seed, Here again the

necees;ty»ofnbaeaucedjnutrlents is evident.

'Potaesium’ There was no 31gn1f1cant dlfference in the potassmum
, content of the seed produced on the var;ous plots.’ One factor in-
fluenclng thls is the hlgh pota531um content 1n the soil before treat-

ment. Nltroven or phosphorus alone or 1n comblnatlon had no influence

on the pota981um in the seede
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; " Sucker Seed

N:.trogen. The ni'trogen content of the Seed from the suckers
'showed :m general the same :mfluence from ferhl:.zatlon as the regular
seed. The pr:.nc:x.pal exceot:.on was Jt:he hlgher m.trooen content of the
'seed from phosphoms treated plots alone compared to seed from the
other plots. » o o
| Phosphomr Phosphorus treatments did not ha.ve as marked in=
' fluence on the sucker seed as -the regular seed . ‘Sucker seed from the
nitrogen, 'po;tassimn, phosohorus, nitrogen-potassium and phosphorus=
Vpotass:.um treated plots were as h:v.gh or hlgher in phosphorus than regula.r ;
_seed from s:r.mila.r plots. The ohosphorus in the sucker seed wa.s lower

vfrom pla.nts grovm on 'bhe nitrogen-phosphorus e.nd m.trogen-phOSphorus-

potassium plots than seed from the regular heads produced on these

o plots.

_ Potass:.um: ‘The pota.ss:.um con'tent of the seed showed no effect—
,from a.ny treatmen'l'-. | o N
| The mtrogen, phosphorus and potass:.um content of the sucker seed
- show in general the same ei‘fec‘ﬁs‘ from fertilization as the regular.
.heads but not as _cbnsist‘ent. The lack of cohsisteﬁcy is probably due

to the variation in the meturity . of the suckers,
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‘I.he Effect of _‘Fer‘li lize.'bion on the-Foliage Grolor’

\,'.'me color of the foliage was determined by the use of the color
ste.ndards as g:.ven in Robert R:.dgeway's book "“Color Standards a.nd
{EMColor Nomencla:bure" publ:.shed in 1912vby the au'bhor. 'Ihe color of :
fhe three o'errt;er leaves was zﬁé.tcned wi'bh~*bhe nearest color plate in
the BOOk. The color determ:.nat:.ons were made on August 4, 5, a.nd 6
and the 'bhreo read:.ngs averaged. Ir there was vs.riat:.on in the

" readmgs on the three success:.ve days, the readings were mede age.::.n on
August T, 8 and % | |

After 'l:he color of the leaves was matched with the nearest color
g:.ven 1n the color s‘ba.nde.rds~ the compos:.t:.on of the color was deter-
mned from a table g:nren in the 'book.~ The compos:.tzon of the color
-.,of 'I;he leaves as. detemmed for each trea:bment is given in Table 21
'and shovm in” F:Lguree 18 a.nd 19. Accord:mg to the standards used, 1
:.ncrease :.n the percent of black and a decrease in the percen'b of -
"yellow g:Lves a darker green a.nd an ::.ncrease in yellow a.nd decrease :Ln.

black would mean e lz.ghter green.
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~"Table 22.= -The Color of the Plant Foliage on August 5 and September l.
Troatment * Color Percont August 5 | . Color Percent Sept. 1 -

N~ P05 =Ko0 | Yellow | Greem:| Black | Yellow | Greem | Black
0O~ 0~ 0 6 49 | 45 11 4 | 45
1=-0=:0" 6 49} 45 6 49 | 45
2« 0= 0 6 49 45 6 49 45

{3 0=~ 0 . 6 49 . 45 | 6 -] 49 | 45

]0~- 0~ 1 6 49 45 11 44 45
l« 0~--1 . 8 4T | 45 - 8. 4T | 45
2~--0- 1 8 | 47 | 45 6 40 54 1
3= 0=~ 1 ° .6} . 49 |. 45 6 40 54
0=~ 1= 0 17 53 30 24 76 o

11« 1= 0= -5 .32 | 63 -6 49 | 45 -
2-1-0 4 25 | m 3 26 71
‘3= 1 -0 - RIE T 2 | M 3.1 2 | T} ~
0- 1~ 1 17 53 30 24 76 ' Co
1= 1=:1 . -4 2% | M .| 6 .| 40 ] 5& |
2~ 1= 1 3. 26 71 3 26 7
3-1- 1 3 2 | TL o3 2 TL

*. See page 7 for treatments per acre. -
;. August 5;Readings:, Nitrogen .alone, potassium alone and' nitrogen-
potassium. tgrti;izafion' had mo effect on the color of the foliege com-

' parﬁd .fbéw,noz,f,ertili;:atiori. The supply of phoqahorgs‘va-s' fary low in the
soil,a_n'dg_;t'hbe-x:ﬂerfore-the nitrogen‘was uneble to function properly inm deve~
loping-»achlorophyll; Phosphorus is not a componen‘t of - chlorophyll, but .
is. apparezrtly ossentia.l for its -developmente -~ - .. . . .o o
o Pla.ntl .grown. on‘phosphorue. treated plots were iighter in color with

.mre yellov and loss black:- than plants grown with mo treatme:tt, which
shows. ‘a deﬁ.ciency of nitrogen developed through tha .utcreased pla.u't

| growth. |

Plents grown on. phosphqrusépﬁgagium:plbts showed the',sa;na,- ¢éolor as

:k_hose:~~,.'gro§n;: on,,-phoqphoma ‘treated soile -
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Ni‘brogeu-pheeohorus and nitrogeui-phosphorue-ootassim p’roduc_ed ‘an 3
":'ﬁcre'aee in green color of plants ebove the cﬁeck, nitrogen, eoteeeium,
"""riitro'g‘en-pct‘eeeitm end of course much increese over phoephorue and phos~
::"‘ﬁiiorue_-'pote.e’sium trestments, These results ghow the necessity of &
'belenced nutr:.ent su'ooly to develop the greenest color.‘ ‘Ple.n'l:s grown on
N’]_Fl and NlP_ll(l treated plots were & 1ittle lighter green then plents on
| the NaPy end NgPiKy f"e"rt"inz‘ed plots. The plents grown on the NaPy snd
NzPlKl fertilized plots were es de.rk green as those ple.nte on the N3Py
and’ H3P1K1 ferbllized ereee. 'meee results show that 120 1be. of nitro-
..;,‘8“ per e.cre wes ‘sufficient to produce the darkeet green colors
_ Potassium e.lone or in combine:tlon vnth nitrogen emd phoephorue had
“mo effect oni the color of the plante. 'J.‘he potessium supply in '!;he soil
3_,we.s thought to be ample in the beg:uming, vwhich may be the reason for
-I:he potassium e.ppl:.ce:l:ions showing no eignif:.cant effect on 'bhe color
: vof *l;he foliage.3 . L _
--Sepft’ember 1 Rewingec ﬁrere was' 1ittle ehainée ‘in color of the |
;‘tplan'l:e grovm on the check, nitrogen, pote.ssim end nitrogen—potassiuuz )
ritreeted plote £rom August 5 to September 1. 'nxere wes & el:.grt decreeee =
in the green color of the’ ple.nte on the cheok e.nd the pote.es:.um plote,
»‘Ebut tlue is pro'bebly not of e:.gm.f:.cence. -
Plerrl;e on the phoephorus end phoephorus-poteesitm trea‘ted plote
tehoved - me.rked decreese in green color es the eeaeon developed. Thie
. ;_'ie due to -} fur'bher decreeee in the m.trogen supply. k

lente grovm on the N]_Pl a.ndﬂlPlKl fertilized-soils deereased in

-xgreen color from August S to September 1, wh:.ch shows the.t 60 1bse of
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nitrogen wes mot suffieient to maintein the green color throughout the
season. Planis on the NoPy and No,PjKy treated areas meintsined the .
dark green throughout the growing p’eriod,v and_- were es dark green onm
September 1 es the plamts grown on the NaPy end ﬁBPlKl trested plotse

. .Te Effect of Treatment on the Color of the Seed

The color of the seed was determined by the seme method as the
color of the foliage except that a.A different color plete wes used from
Ridgeway's "Color Standa;i-ds az_1d Nomenclature" ., Golor determinatibns
were xﬁade after the seed had become air dried and in e darkened room
.—with e constent-light. The seed was not exposed to the sun et emy time -

- after harvest. The percentage color of the seed is presented in Teble 23,

,Ta'b:_l.é 23¢= Color of the Seed.

' Troatment * - Color Percent _
N~ PgoOg =K20 Red .Orenge '| Yellow !| Black White
0~ 0=- 0 32 10 29 29
1- 0~ 0 27 15 29 29
2- 0=~ 0 36 - 18 - 80 29
3« 0=~ O 36 19 - 45
0=~ 0~ 1 39 | 16 45
{11« 0= 1 27 15 20 29
2= 0~ 1 30 16 25 - 29
13- 6= 1. 42 13 45 , .
0~ 1« 0 a3 18 -39 10
l= 1~ 0 11 44 . 45
2«1« 0 25 7 29 29
3- 1~ 0 25 - 17 ' 29 29
0- 1«1 8 44 34 14
l1-1-1 7 48 45
2= 1-.1 4 51 - 45
3~ 1= 1 55 45
*  BSee

page 7-for treatments per =cre.




-40-

As ‘shown by the dete in Teble 23, single elements alome hed very
little effect on the color of the seed compared to mo treatment. Seéd
p,roducved on nitrogem-phosphorus treated plots were darker in color end
ﬁﬁghter then those from the unfertilized erees. Seed produced on plots

receiving nitrogen with phosphorus-potessium were brighter but this

could not be expressed by color differences.
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SUMMARY - AND CONCLUSTCNS -

A unl?onn area of 3011 (Croseclose 51lt ]oam) very Jow in eveil-
-able phosphorus, very low in nltrosea and organlc matter but show1ng
modlum to hlgh in QVﬂllable and cxchangsable DOtaSSILm vas soTGcﬁed, to
study tho effsct of varying the rates of nltrogen, phosphorus qu potns-
51um alone end in alT comblnatlons on certaln plont characteristics o10
& dwarf graln sorghum. r“‘h:v.s was the noorssﬁ 3011 ;n avsllable vhos=
' phorus and nltrowen ﬁhau coqu be located. Tﬁe‘availablsAand exchahge-
able potasszum vas h:gh vhlch is often found in old unxertzllzed pastures
in this area. .

A4 x 2 £-2.factorial_design was‘used with four treatments of nitro-
gen (0, 60, 120 and 180 pounds N per acre), two treaiments of phosphorus
(o and 240 pounds P205 per acre} end two trooiments of notas31um (0 und
120 pounds Kzo per acre) “ | |

The efxect of- the treatments on the plant characterlstlcs is glven

in condensed form in taole 94.
The Effect of Nitrogem

:vfh1s1s01l was‘fory iow in nlﬁrovon and organlc mattpr as showw by
the s011 tests. Wo lsgumes had grown on thﬂs s011 for meny years. ‘The
_llght color of tho sparse vegetauLon 1nd1cated a lack of nltzoéen.

g Niﬁrocen alone 1nfluencsd 31gn1f1cant7v only flve of tho plwnt char-
.acterlstlcs studled* increasing the nuwabar of suckers, leIQJlns the

'headln docreos1no the yleld and increesing the oercont nwbrosnﬂ and

phosphorus in the seed. The nitrogen combined with phosphorus had a

‘more pronounced influence on the characteristics than nitrogen alone a8

3
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»

evidenced ‘by the sigxif:.cant increase in the he:.ght of plants, earl:.-
| mess of heading of the regular heeds end suckers, increase in the we:.ght
.per heed, the weight cf seed per hee.a, the weight of one hundred seed, .
.y:.eld per e.cre and the percent m.trogen end phosphorus in the seed.

'lhe results, 1n genere.l, show that the addition of n:.trogen elcne
‘!to Ae. phosphorus def:.c:n.ent so:.l he.d a minor :Lnfluence on the chere.cter-
::lstics stud:.ed but e slgn:.ficent depress:mg effect on the yield. Wheree.s -
:nitrogen combined with phosphorus hed a posit:.ve st:.muleting effect on
many of the che.racter:.stics. D ' ’

‘]l'ne results of th;Ls study show concluslvely the necessity of

nutrient balance. | o
‘m;' Bffect of Phosphorus

‘ | ‘Ihe fect that the s.pplice.tion of 240 pounds per acTe of P205 had -1
":h:.éhly sig,n:.ficent mi‘luence on th:.rteen oi‘ the slxteen plent che.racter-
- ist:.cs statistlce.lly analyzed; end had a pronounced influence on those
the:t were not sts.tlstlcslly ‘aneJ.yzed shows the :.mportance of th:Ls ele-
v}..nent to dwerf gre.in sorghum on this soil. 'Ihe generel responce to o
’:llphosphorus su'bstentletes the conclus:.on that the supply in the soil wes
inadequete besed on the results of the 80il test. o ‘ '
.'me de.ta from this experiment and unpubl:.shed de.ts. from the
) ""::Agronemy Department of the V:.rg:.n:.a Agr:.culture.l Exper:unent Ste.t:.on show

; conclus:.vely the.t phcsphorus :I.s e key element e.nd probably the key ele-

_"'ment to st:.mule.te eerly growth of dwe.rf gra:m sorghum.
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 The highly significent incresse in percent germinetion of the
séed’ prbduce& on phosphorus treated plots is importaﬁt and _warranfs
further iniesfigation. The seed mot only geve e higher percent germim-
- ation but germineted more ra.'pidlst:"'.wf :

The si@ificant increase of nitrogen in the grain on plots ti.'eated"
vith:nii;rogen;phosphom's ‘showb' a significant »ini:eractiou' between nitro-
‘gexil and:'phospho'ms an‘d#r’-thé :nece'ssity*o'f n’ﬁtriez’rb balences 'Phosphorus ’
. é.ione:-vdeéresséd\.tt}ie-ifriitrogan‘ content in the seedq
"?Pho"apho'rus }md more influence on plant characterisfics than either
v nf.*t'rogen- or-potassium, -

Phosphorug is a key element from "germinetion to germinstion", ) ot
Effect of Potessium

Potassium alone or in combinetion with mitrogen-phosphorus had

1ittle or ﬁo influence on most of the plant cherecteristics studied. Potas=
' ‘sium elone end in cskombizie..t:'..on”with nitrogen-phosphorus had a depressing
effect on the yield. Seed produced or potessium-nitrogen treated ﬁi;%s ) |
hed e significa:rbiy higher percent moisture at hervest but showed & sig~
nificent deérease in the weight of the seed per head. . .

| The lack of effect of added’po;'tassiurzi on more characteripticé is
probébi& due to an adequate‘ supply in the t;s.oila‘ The 120 pounds of p“otas-
sium per acre added mey have caused an unbelanced nutr:.ent cond:.tzon inm
- the soil which rest.lted ina depreasion of the y:.eld and the weight of

. _'bhe seed per head, ‘.me neqessa.ty of knowing the level of nutriemts in

the soil is brqught. out mar;ﬁ timese -




Gemersl

The writer feels that the results of this study . shoxv also the
'r'nécessrby of detemining as accure:tely es poss:.ble »the plant nutri-qn‘& :
- supply in the soil et the beglnmng of anir fertll:.ty experimen'b. By

: f»havmg carefully checked the nutrient balance in th:.s 5011, the laclc

E'ffof reSponse to potassium and strong respomse to phosphorus treatments |

| "ca.n be a:l; 1east partla.lly -explained,
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Teble 24.= The Effect of Trestments on Plamt Cheracteristicse

Plent Charecteristics ' Treatments .

., , . "y ® | x| ™ '] & 7] & 7] WK
Height of plants July 8 o|®* | ol ] o] of o
Height of plemts August 5 o | ¥¥ 0 + 0 0 0o
Num‘b'e}'of suckers per 15% row | ¥ | ¥¥ + | + 0 o | +
Percent of planmts in full head S B o | % 0 0 0

_August 5. '

Percent of suckers polhna‘b:.ng o | ¥¥ o | ¥ 0 - )

August 20 : '

‘Percent moisture in the seed at| 4 | *¥ + - il - 0
harvest. - : ' '
Weight per head -1 o]l ¥ o} -] -
Weight of _seed per head A - | T 0 I © X ¥
Percent of hesd weight is. seed | 0| 0 | 0 0 0 o | o
Weight of seed 'per head from o] + + +- o + 0

1 suckers. :
Weight of ome hundred seed - | ¥ ol ¥l ofj of o
We:l.gh'_t of ome h_umdred seed from| = | + 0 + | o] o] o

suckers , B . e
'Percent germination -] o o 0 0 0
Percent brown lesves Septe 10. | =~ | 4 0o 0 0 0 0
Number of diseased plents - *.f - + o +1 ©
Yield ‘per acre *% *_'f - o KR %X
Percent nitrogen in seed 1 - o | +1 0} o} o

Percen'li P205 ih seed - 1% 0 ol 0 - 0
’ Percent K20 in seed o o 0 o] o o]l o
- Fol:.age color August 5 = green 0] = 0 + |1 0 0 » .O

Foliage color Sep‘b._ l1-greem | O] = o | 4 ol o .0
-%Significent et 57 point - - Decrease o+ Increese

**5ignificent et 1% point 0 No: influence
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- Fig. 2-
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*Effect of treatment on the number of suckers per fifteen feet of row
: of a dwarf grain sorghum.
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Effect of treatment on the percent of plants in full head August 5

. Figo 30"
: of & dwarf grain sorghum. ‘ )
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Fige 4o~ - Eff ect of treatment on the percent of the suckers pollinating on August 20
-of & dwarf grain sorghum. :
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Fig. Se— Effect of treatment on the moisture percent in the seed at harvest
of & dwarf)grain sorghum.
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Fig, 6.~ Effect of treatment on the weight per head of a dwarf grain sorghum,
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Fig; To- ,E(ffect of treatment on the weight of the seed per head of a dwarf grain sorghum.
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Fig. 8.~ Effect of'treatment on the percent of head weight is seed of a dwarf gra;n'sorghum; :
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Fig. 9.- -Effect of treatment on the weight of the seed per head from suckers

of & owarf grain sorghum.
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. Fig. 10.- Effect of treatment on the weight of 100 seed of a dwarf grain sorghum.
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- Flg. 11~ Effect of treatment on the weight of 100 seed from the sucker heads
' ‘of & dwarf grain sorghum, ' _
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Fig.' 12 ~ Effect of tregtnmt on the 1percent germination of a dwarf grain sorghum.
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Fig. 13.‘- Effect of treatment on the percent brown leaves Septbmber lO

of & dwarf grein sorghum.
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'Fig, 14.< Effect of treatment on the numBEr of g

iseaséd pPlants per 3o foot row
of a évarf grain sorghum, o
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Fig. 16.- Effect of treatment on %he‘peréent of nitrogen in;the seed of a dwarf grain
- sorghum. ' , - S
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Fig, 17.- Effect of treatment on the percent of PgOsin the seed of & dﬁarf grein sorghum.
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- Tg. 18.- Effect of treatmant on the percent of K,0 in the seed of a dvarf grain sorghm. =
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Fig. 19.-  Effect of treatment on the amount of black, green, and yellow in the foliage
on August 5 of a dwarf gra:l.n sorghmn _
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Fig. 0.~ Effect of treatment on the amount of 'black, green, and yellow in the foliage

on September lofa dwa.ri‘ grain sorghum.
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