SURGIIUMS

GRALH-GRASS AGROKOMY: OPTIMUM PLAN" [GPULATION FOR YIFLD TESTING

N.SEETHARAMA

Sfnce the arain-grass piant type is substantially divferent from
normal sorghum grown almost everywhere, thero is great need o have more
{nformation on all ad’dhbﬁip aspects. Because of thelr early maturfty,
tillering habit and narrow leaves, population density trial was conducted
in order to recommend the optimum population for grain yield testing of

promising breeding material.

Material and Methods

Following three grain grasses representing the range of difference

between normal and typical grain-grass sordhum and ore hybrid check were

planted:

1. w vu. 1esemvles oypical grain-qrass
2. G 230: intermediate between 1 & 3
3. G 430: intermrdiate hetween qrain grass and normal sorghum

4. CH-6: normal duraticn hybrid sor¢hum

The experiment was sown on 29 June, 1976 in flat black sofl (BT5 area)
with 4 replications employing split plot design. fenotypes formed main plots
and 7 population densities formed sub-plots (Table 1), with the population
ranging from 10-200 p]ants/nz. The rationale for using such high dgnsities was

that, the grassy sorghum resembling wheat, might produce as many as
200 heads/mz.

* Paper presented in the INTCRLATIONAL SORCHUL 102 SA0P held duriny
farch 6-12, 1977
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Row to row dist..ce was constant (20 cm) for all Tevels of populations
and plot size was 3 x 2 m. Fertilizer rate was same as we apply for normal
sorghum (63 N, 60 P at planting, and additional top dressing with 40 N in the

form of urea).

Central 8 rows covering 2 m row length (= 3.2 m2) were harvested. From

this area 10 plants were removed separately for simplified growth analysis.

Results and Discussion

Table 1 shows the summarized results from . split plot analysis of

several varfables.

1. Plant Density: Though the inftial stand was perfect up to 8-10 leaf stage,
in dense po; lation, death of olants started from that slage up to flosering of
main shoot, 1n case of gr1in grasses, and up to final leaf stage in CSHA.

Table 1 shows tne plant poputation initially planted and after thinning as well
as final stand (plant) count. Buased on final stand count only 4 distinct plant

populations werc present (Range: 99,800 - 727,500 plants/ha).

2. Grain Yield: Grain yleld significantly increased with fncrease in plant
density and there was no genotype x density interactions (Table 3), Table 2
shows the yield of grain grasses as well as checks. HNote that in case of GC 50,

the yleld is not significantly different at different densities, because of its



abil1ty to tiller profusely and produce more seeds/panicle under lowest popu-
lation density. G6C 230, has onlv twn s1eld classes, with grain yield increasing
rapidly from the lowest populition to next and remaining almost constant.

GC 439 which resembles CSH6 most amongst qrain qrasses, has 3 yleld classes

just as CSH6. In both these gcnotypes yleld increases from 99,800 plants/ha

to 623,200 plants/ha and then after almost remaining constant. Note that even
at very high populations, the yield did not qo down, since the plant stand

{tself levelled off at denser populations.

3. Fodder yield: Interestingly the fresh fodder yield was fairly constant
among the entries, though weak interaction between entries and populations
was noticed. The grain grasses were much less leafier than CSH6 and their
stems were slender (though slightly shorter); since they also had more shoots

per unit area, there is a possibility of grain grasses making better fodder.

4. Physioloqy of Grain Yield: Though the hybrid check was found slightly

superior to gruin grasses in aluust o11 physiological parameters studied,
grain grasses did show higher grain/leaf ratio, thus probably indicating
their higher photosynthetic effictency. If this high efficiency is matntained
even under stress conditions, they can be expected to be very useful under dry

conditions.

Conclusfons: (1) The experimental grain grass varieties of different
morphologies, showed that the optimum population for yield testing must be
around 500,000/ha.



(2) Since the arain-grass plant type 1s plastic to qreat extent, the

geometry of planting may not greatly influence the yield. Though this trial

was conducted in 20 cn rows on flat land, when doubling the row spactng (hut

58

coppled with high intra-row spacing as well) may be acopted in routine yield

trials of breeding material. In our existing 75 cm row system paired rows

with 18-19 plants/m row length seem to be more practical.
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‘Table 1:

9
Pojulation Plant,m at

planting,
also at
thinning)

P 10

Py A0

Py 70

Py 10

Ps 140

Ps 170

Py 220

Plant densities at nlanting and thinning and at narvest”

Intra-row Fira L bang

spacing count/mé
(cm)
h) 9.9 a*
12.5 AT.31 b
7.1 62.92 ¢
1.5 79,80 d
1.6 68,77 ¢d
2.9 1091 d
2.5 12,05 4

1) F value for replications, genotype and interactions were no! significant

(see Table 2).

2, L.5.0. for the means i .05 probability Tevel s 6.97

* %

1) Treatment means within columns with similar letters are not sianificantly

different at 0.05 level according to Duncan's nultiple rande test

2) Ddifference bhetueen Py & Pa 15 very small




fable 2: Split nlot amalysis for difrfer:ni variahles: I-ratios

- - —— ——— — o — m— e —

Voo Bapty e 1.0
conradnovield (/) Yoot ¢
dobage ro A0 trac i, P
3. Crain f111ing 2ays ' I/
v Stover welght (fresh fiela weichl) 1.9]
~, Leaf dey weight as 5 of wotal dry
vaight/plant Joote
o Phnt height R
. heads/pient Lo
Lds/ie? NORTAL
. hasvest $adix () 1A
. Zrain/leaf ratto Dbk
. Drads/olant U
YL leds/m? 2.0
o Seed size om/1900 seeds 6.5 e
[ T 133y
i, ury welight of plant 1.
" . easonal productivity rate ig/ha/dey 5UAAk
o, seasonal crop qgeuatn rate kg/ha/day 7.0

10, Head fi111ng rate kq qrain/ha/day i~ 12.07-*
GS3

“ecrees of freedom:

Treatment Source x Error Source 3% 6
I value 5% 3.%%
19 5.499

¢

R
Genotyoe ~ hensily Int eaction (. %)

§5,05%

-
+
R o

U.a

S« M

2,23
307

)

0./73

Bx1?

1.7¢
2.2

9.2



Thle 1, Table of weans for Ly o tlaaor, fays an 093 (urda 0 i), nar
vest index, oran-Teaf ratio

Moy Lo Srain aryos o Taf rate
loder filling 10l rartn/gn Yogf
far () e,
605 1.6 30.4 1.3 1
230 44.6 3.7 Y N,
Aan 47.6 N N2 1)
CoHe 57 33.0 2.4 210

LS (5%) 0.7 1.9 4.? 141
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Overall Mean

LSO at 3.05% level for means

a; '"hithin entry
b) 0Of different entries

tow o
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Thle 4 tMewns for grain yidld, plant herant, weat,/+7,
and seed size
TTTGrain T " PTant T obw T T lar
Population vield herent hgllf/ heat,/
ka/ba » {(n) m plant
oY) 5( 1° T n '
5 1 i ’
3 M 1 12 14
4 192, 15, 11, 1.0
5 167 157 109 13
6 2] 113 14 "
7 23 140 12) 1"
TR " b i ) LA A
GC 30 M 1054 134 17 4.7
2 1193 113 7’ 1.5
3 2loe 113 a6 16
1 231 143 97 15
3 101 13} 117 1
6 210? 137 113 1.0
7 2 1% 1. 17
an T T OO W W AT
50 130 n 117 11 1" 3.4
? 2/"? 197 03 2
. 277 1/ a1 1.7
1 2133 s 93 1H
) 13 I 17 1.7
A " 143 113 1.7
7 2040 149 122 1.6
L bt Wal AR
€54 p 2121 17 1 i1
5 3724 17 4] 1.0
3 357° 1% 52 11
4 EL ) 147 h .9%*
b 3153 1.8 65 7.9
6 3799 179 61 76
7 3235 179 63 7.9
Moan 3343 184 54

7.8
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In CSHE at higher populations stand count excluded counts of ear heads/unit area. A
few olants reached final leaf stage, but no earhead was found emerging.
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