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INTRODUCTION

Differences in seed weights and their possible influence on plant
growth and other factors could be important to agriculture. The objective
of this research was to determine 1f the weight of seed planted influenced
the growth and development of a sorghum (Sorghum bicolor (L.) Moench) crop.
Materials from a backcrossing program to develop isogenic single- and twin-
seeded lines of Combine Kafir-60 were available for a study of the influ-
ence of seed size. Although genetically twin-seeded, the panicles of
partially converted twin-seeded Combine Kafir-60 contained both single
{(one seed per spikelet) and twin (two seeds per spikelet) seed, with the
twin seed being noticeably smaller. A comparison of single and twin seed
from the same panicle would eliminate genetic differences between seed
sizes. Also, since the single and twin seed were randomly dispersed in a
panicle, a comparison of single and twin from the same panicle would tend
to minimize possible influences of insect and disease damage and other

environmental factors on size and quality of seed planted.



REVIEW OF LITERATURE

Using soybeans, buckwheat, lima beans, and corn, Schmidt (20) found
that the medium weight seeds produced better plants than did lighter weight
seeds or abnormally heavy seeds, However, the light seeds germinated more
rapidly than the heavy seeds. He further indicated that seed weights were
positively proportional to the dry weight of seedling, leaf area, and grain
yield.

Oexeman (16), in his experiment with soybeans (Soja max Piper, var.

Biloxi and Mandarin), cucumber {Cucumis sativus L., var. Barly White Spine),

and tomato (meogersicon esculentum Mill.,, vor, Bonny Best), reported that
the weights of the seed were positively correlated with dry weights of

roots and shoots, growth in stem length, leaf area, number of leaves, number
of flowers, and to fruit and grain yield,

Kiesselbach (13), using Turkey red winter, Java spring wheat, and
Kherson oats, concluded that seed weights had no positive relation with
plant height, maturity, and grain yield. Waldron (27), working with the
wheat cross Ceres X (Hope X Florence), found that heavy kernmels gave larger
yields than light kernels when planted at the same seeding rate. The heads
produced per kernel planted were siightly greater for the heavy-kernel
seeding.

Kaufmann and McFadden (11,12), working with barley, found that plants
from small seeds yielded approximately 77% of those grown from large seeds
in the greenhouse and 57% in the field, They also found that plants grown
from the large seed appeared much more vigorous, and germination percentage,

heading and ripening time, 1000 kernel weight, and number of tillers were



" positively correlated with seed weights. They concluded that lines grown
from a good quality of seed would tend to perform better in competition
than those grown from abnormally small or shrunken seed,

Pinthus and Osher (18), working with barley and wheat, reported that
seedling emergence percentage, number of matpre plants per row, heading
date (the day on which 50% of the spikes of main culms had emerged from
the sheath of the flag leaf), and kernel weights were not significantly
different between large seed and small seed, However, number of tillers
per plant, length of main culm, number of kernels per plant, number of
spikes per plant, number of kernels per spike, and grain yield were signif=-
icantly different between large seed and small seed.

McDaniel (14), working with barley, indicated that seedling fresh
weight, seedling mitochondrial protein, and mitochondrial biochemical
activity were positively correlated with seed weight. The increased
quantity of mitochondrial protein of seedlings produced from heavy seeds
was indicative of higher respiratory rate and greater amounts of energy
(ATP) production. Thus, those seedlings had a greater growth potential
than seedlings produced from lighter seeds of the same pure lines.

Erickson (7), working with alfalfa (Medicago sativa L.), reported
that both germination percentage, vigor of seedlings, and seedling dry
weights were directly associated with seed size, BSeedling vigor was
decreased by increasing the planting depth of small seeds.

Beveridge and Wilsie (3) found that a seeding of selected large seed
of alfalfa did not produce a greater number of plants than a normal seed=-
ing, but that a more vigorous young seedling growth resulted from the

larger seed. They concluded that, even if early advantages were not



maintained, stands from l2 2 seed would have a better chance of survival
under adverse growing conditions or management.

Henson and Tayman (8), w rking with varic+ies »f birdsfoot trefoil,
reported that seed sizes were significantly correlated with dry weights,
root weights, and plant heights, They concluded that considering seed size
was important in improving the vigor of trefoil seedlings. Stickler and
Wassom (22), working with the birdsfoot trefoil varieties Granger, Empire,
and Viking, found that increasing seed weight was positively correlated
with percentages of emergence and seedling dry weights at various planting
depths.

In experiments with birdsfoot trefoil (Lotus corniculatus L.), alfalfa
(Medicago sativa L.), and sainfoin (Qnobrychis viciaefolia Scop.), Carleton
and Cooper {6) found that among= and within-plant differences in seed size
may not have the same effect on seedling performance, They also pointed
out that differences in seed size within plants were highly correlated with
geedling performance,

Moore (15), working with crimson clover (Trifolium incarnatum), found
that the emergence of seedlings from either the extra large or extremely
small crimson clover seeds was reduced to a greater extént by the deeper
planting depths than was that from the medium=-sized seed. Black (4), work=
ing with well rounded seed of subterranean.clover (Trifolium subterraneum),
reported that germination percentage was uniform among the different size
groups. He observed also that early growth was proportional to the size of
the seed. |

Using strains of crested wheatgrass {Standard, Agropyron desertorum

(Fisch.) Schult., and Fairyway, A. cristatum (L.) Gaertn, ], Rogler (19)



studied emergence of different seed sizes from various planting depths.
He found high positive correlations between size of seed and emergence
at 2=inch or 3%-inch depths of plantings. He concluded that selection
for large seed size was a direct method of increasing seedling vigor in
crested wheatgrass,

Sung and Delouche (23) indicated that emergence percentage of rice
increased with increasing specific gravity of the seed and i1:e greater
specific gravity of the seed the greater the length of the radicle or
plumile, The total green and dry weight of the seedlings were also in=-
creased as specific gravity increased.

Peace (17) obtained significant phenotypic and genotypic correla-
tions between seed weight and seedling vigor for 20 smooth Bromegrass
(Bromus inermis, Leyss.) strains. He found that when seed size was held
constant in covariance analysis, the variance among sources was still
gignificant, indicating that intensive selection for seedling vigor must
be concerned with more than just seed weight. Trupp and Carlson (25)
indicated that seedling vigor of smooth bromegrass in early stages of
growth was highly correlated with séed size; however, the initial vigor
advantage of large seeded straing diminished with time. They further in-
dicated that, although the initial advantage decreased with time, the
large=seeded straing -till were superior.to the smaller-seeded strains.

Swanson and Hunter (24) found that seed size did not appear to be a
varietal factor in sorghum germination from the standpoint of reserve food
supply, as small seeded sorghums showed a tendency to germinate better
than large seeded varieties, .Microsdopic examination of several varieties

of sorghum seed showed the starchy mesocarp layer in the seed coat ranged
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“from 20 to 50 microns in kafirs and indicated that better stands usually
were obtained with the harder seeded varieties having a thin mesocarp.

Bartel and Martin (2) reported a relationship between the sizé of
sorghﬁm seed planted and dry weight per stalk in the early stages of plant
development, In young sorghum seedlings, 10 to 12 days after planting,
the logarithm of weight per stalk was directly proportional to the loga=-
rithm of weight per seed. They concluded that the wider ratio be:.een the
weight of the seed and the weight of the mature stalk appeared xplain
for the most part the smaller seedlings and apparent slower early growth
of sorghum under optimum growing condition,

Abdullahi (1) pointed out that the effect of seed size of sorghum on
grain yield was not significant, in spite of the superior field es'ablish=
ment of large over small seeds, He pointed out that the mean ave..ge of
the four seed sizes of grain sorghum showed grain yields which were ob=
viously similar, with the smallest seeds giving 115.3 bushels per acre,
while the large, medium, and composite seeds gave 110.3, 113.9 and 112,3
bushels per acre, respectively. Vanderlip (26) pointed ocut that there
seemed to be a poor relationship between seed size and field performance
when many sorghum .ybrids are compared; however, if seed sizes within a
geed lot were cor .dered, bo.: extremely large seed and small seed had
lower than averagce establ ishuent capaoility.

Twin seed is a characteristic of sorghum in which t seeds  velop
in the spikelet instead of the usual single seed. The : ctiona ondi=-
tion of the lower flower is a single-factor heritable character « iinant
to abortion (9,10). Karper and Stephens (10) reported that the twin-seeded

condition in durras was a result of development of the lower flower of the



gspikelets to a functional stage and the lower flower was a little slower

developing than the upper, They further stated that with the exception
of the lemma, the parts of the lower flower usually were slightly smaller,

and ordinarily the lower flower bloomed from a few hours to a day later

than the upper flower.,



METHOD AND MATERIALS

The materials used in this study were obtaiﬁed from a backcrossing
program initiated in 1967 to develop 1sogenic twin-seeded and single-seeded
lines of Combine Kafir-60. A twin-seeded line, PI 14610, was used as the
source of the twin seeded character. Panicles of genetically twin-seeded
plants of Combine Kafir-60 contained both twin-seeded and single-seeded
spilkelets. The plants from which seed was obtained were from different
stages of the backcrossing program, so it was assumed there was consider-
able genetic variation among the individual plants used as source of seed.

In 1970 and 1971 twin-seeded plants were selfed by placing a kraft
paper bag over the panicle before and during anthesis. Fourteen plants
were randomly selected from those selfed plants each year as a source of
seed for the following year. Twin and single seed from each panicle were
separated into individual seed lots, and the 100-kernel weight of each lot
was obtained. Shrivelled and damaged kernels were eliminated bef(-e weights
were taken.

The experimental design was a split-plot randomized complete block with
four replications. Source of seed was used as main plot and type of seed as
subplot. Individual plots consist of two xows 4.57 m long. Row spacing was
91.44 cm. All rows were planted t..ck a.. thinned to give a distance of
15.25 cm between plants.

Measurements obtained are described belc /:

Emergence percentage. = The number of seedlings 10 days after emergence ex-
pressed as the percentage of seed plart :d in each plot.
Seedling dry weight (g). = Ten seedlings were selected from each plot at

intervals of 10, 17, and 24 days after emergence. Those seedlings were



Days

Leaf

selected randomly from every 7.62 cm spacing between the seedlings
with the first three seedlings at the enc: of the rows being excluded
to minimize possible border effect, The seedlings were washed and the
roots were eliminated, The seedlings were dried for five days at
approximately 38 C before weights were taken, Values for each plot
were averaged before being analyzed,

to 50% bloom, == The number of days from emergence to the day nearest
the time when 50% of the main heads were in some stage of bloom,

bladé characteristies, culm diameter, plant height, and number of nodes
per plant. = Ten plants were randomly selected to measure those char=
acters., The first three plants at the ends of the rows were excluded
to minimize border effects, The same ten plants were used for all
measurements and values for each plot were averaged before being ana=-
lyzed, _

Leaf blade width, length, and area. = The maximum leaf blade width
(cm) of the first leaf below flag leaf was obtained regardless of
the location on the blade, Leaf blade length (cm) was a measure=
ment from collar to the leaf tip. Leaf blade area (cmz) was the
product of maximum width X length X 0.747 (21).

Culm diameter (em)., = The maximum measurementlobtained at the mid-
point of the second internode below peduncle by rotating between
the jaws of a pair of calipers,

Plant height (cm). = The measurement from the ba:e of the culm to
the base of the peduncle,

Number of nodes per plant. = Number of nodes from the base of the

culm to the base of the peduncle.
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" Test weight (kg/hl). — Weight per unit volume of grain., The official test
weight apparatus was used.

Kernel weight (g). == Weight of 1000 kernels. Approximately 5 grams of
three subsamples were taken randomly per plot., KEach subsample was
counted by an electronic seed counter and weighed before the results
were converted to grams per 1000 kermels.

Number of kernels per panicle, = Computed by dividing the total weight of
grain yield per plot by total number of panicles, The resulting quo-
tient was divided by the 1000-kernel weight of the corresponding plot
and multiplied by 1000,

Number of panicles per plant, = Computed by dividing the total number of
panicles by the number of plants per plot,

Grain yield (kg/plot). = Weight of grain produced per plot., The panicles
were harvested by hand and threshed with a nursery thresher., The
grain was dried for one week at approximately 40 C before weights were

taken.,
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RESULTS

Table 1 gives a comparison of the 100-seed weights for single and twin
seed planted in 1971 and 1972, In all instances of seed from individual
panicle, the twin seed weighed less than the single seed. The mean weights
of the single and twin were significantly (P = <0.0l) different for both
years,

The means for emergence percentages; seedling dry weights; days to 50%
bloom; leaf blade width, length, and area; culm diameter; plant height;
number of nodes per plant; test weight; weight per 1000 kernels; number of
kernels per paniclej number of panicles per plant; and grain yield are given
in Table 2, All characters measured, except emergence percentage in 1972
and culm diameter in 1971, showed no significant difference between single
and twin seed, Differences in measurement between single and twin seed for
culm diameter (0.0% cm) in 1971 and emergence percentage (0.6%) in 1972 were
significantly different at 5% probability level.,

The analyses of variance of emergence percentage, days to 50% bloom,
and number of panicles per plant are given in Table 3, The analyses of
variance of seedling dry weights measured at 10 days, 17 days, and 24 days
after emergence are given in Table 4., The variance due to source of seed
was significant for emergence percentage in 1972, days to 50% bloom, number
of panicles per plant in 1971 and 1972, and seedling dry weights measured
10 days, 17 days after emergence in 1971, The variance due to type of seed
was not significant for those characters except emergence percentage in 1972.
The source of seed by type of seed interaction was not significant for those

characters.

The analyses of variance of leaf blade width, length, and area are
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Table 2., Comparison of emergence percentage; seedling dry weights; days
to 50% bloom; leaf blade width, length, and area; culm diameter;
plant height; number of nodes per plant; test weight; kernel
weight; number of kernels per paniclej number of panicles per
plant; and grain yield of plants grown from single and twin
seed of partially converted twin-seeded Combine Kafir-60 at
Manhattan, Kansas, 1971 and 1972,

1971 1972
Emergence %
Single 86.6 ' 76.0
Twin 88,2 5.4
Seedling dry weight (g)
10 days after emergence
Single 0059 1.15
Twin 0059 1.03
17 days after emergence
Single 7456 5.23
Twin ' T.51 5.20
24 days after emergence '
Single 29. 1 l9l 7
Days to 50% bloom
Single 68,7 63,1
Twin 68.8 63,3
Leaf blade:
Width (cm)
Single 6455 5.85
Twin 6.60 5.86
Length (cm)
Single 52,27 49,15
Twin 52.93 50.59
Area (cmz)
Single 257.3 222.4
Twin 263,0 222,7
Culm diameter (cm)
Single 1.31 1.13
Twin ; 1,34 1,15

Plant height (cm) —
Single 109,1 101.4
Twin 108,0 100,7



Table 2. Continued.

14

371 1972

No. of nodes/plant '

Single 13,2 10,7

Twin 12,9 10,9
Pest weight (kg/hl) '

Single 7403 72-3

Twin 7402 72.3
Weight/1000 kernel (g) :

Single 2205 19.6

Twin 22,4 19.6
No., kernels/panicle ;

Single 2,456.0 2,217.0

Tyrin 2,449,0 2,262,0
No, panicles/plant

Single 1.22 1.09

Twin 1,21 1,07
Grain yield (kg/plot)

Single 3.84 2.86

Twin 3.84 2,87

¥ = Significant at 5% level of probability.
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given in Table 5., The analyses of variance of culm diameter, plant height,
and number of nodes are given in Table 6. The variance due to source of
seed was significant for all characters except leaf blade length measured
in 1972 and culm diameter in 1971. The variance due to type of seed was
not significant for all characlters except culm diameter measured in 1971,
The source of seed by type of seed interaction was not significant for
those characters except culm diameter measured in 1972.

The analyses of variance of weight per 1000 kernels, number of kermels
per panicle, test weight, and grain yield are given in Table 7. The var=-
iance due teo source of seed was significant for all characters. The var-
iance due to type of gseed was not significant for those characters. The
source of seed X type of seed interaction was not significant for all char=-

acters except test weight measured in 1972,



18

*A1earjosdsax ‘£3TTTqRqQOId JO TOAST %I PUB %G 1B 9OUROTITUSTS 838OTPUT xx DPUE x

26*92T L9°¢sce LgG*G¢ LG9y L20°0 ¥90°0 e (g) xoxxy
61€°062 Gy 1LY €82°6T ¢otT’L 160°0 090°0 L adLy, x 80xnog
T £80°904 T6T ¢S 66L°9 T00°0 9%0°0 T pess Jo adAf
6T°05¢ 96°962 ¢eres 962V 60T°0 Lvo*o 12 (v) Toxxzg
#*L1°9221 #**x9T°90V2 9T9° 1S *xV9¢ Gy *6LE°0 #%£0£°0 L peas Jo soImog
vL09T 1¢°0TVT 268z ¢LL"Le 8T0°0 v1T*0 ¢ sageoTTdey
¢9 Te308,
216t TI5T 2I6T ST S SR o
BaI% apelq Jeol UlSUe[ aperd Jeol UIDIA opelq Jeo]
THVO0S NVEN

*2ZLAT pue TLAT ‘sesuey ‘uejieyquey 3T
Q9-ITIEY SUTqWO) pepass-urimy polrasucd L7Terrred jo poss urmg pue STSUTS WOXT UMOLS

sjueld JO JBST PUODS8 JO BOIB PUB ‘UlSusT ‘YjpPTM opelq JBOT JO 90UBIIBA JO sosireuy °§ 9Iq®



19

*Lraatgoadsax ‘AyrTTqeqoxd Jo ToAST %T Pue %G 32 SOUBOTITUSTS 99BOTPUT %y DUE x

65£°0 80£°0 L6°02 9€0°6 200°0 200°0 1 A (g) xoxxy
T0£°0 916°0 velL st 288 ¥y1 #%800°0 T00°0 L 8dLy, x eoxnog
G9lL*0 G92°T = 86"l LSy 8t $00°0 %¥970°0 T paas Jo odAy
g6z°0 &¢e o GoT°9T L06°GT T00°"0 €00°0 T2 (V) xoxxy
#x622°1 *#x%686°0  xx28T°GOT *%969°¢PT  xG00°0 200°0 L peas JO 90Inog
¢Lyeo 68£°0 €09°G¢ 8v6°¢ ¥00*0 €00°0 ¢ sageoTTdoy
€9 Te30%

—2l6T TL6T 2Lt TL6T cLeT TL61 JP ERESEE

juetd Tad U5 TaY JUeTd I379WETP Wn)

S3pou JO °*Of

TIVAOS NV

*ZL6T pue TLET ‘sesuey ‘uejjequel je (9-ITIEY SUTQUO) POpPass
=UTM} PalIaAu0d ATTeTaxed Jo pess urmi pue STSurs wmoxy umox® squeTd Jo juerd aad sspou
Jo xaqumu pue ‘qySTey jueld ‘opPoUISUT PUOOSS JO I9JSWETD WINO JO SOUBRTIBA JO sasfyeuy °*9 9TQB]



20

*L{eaTgoadsax *L3TTTqEqOXd JO TSAST %I PUR %G 1® S0UBRITJTUSTS 83BOTPUT xx PUE

2%0°0 TL0*0 ¥92*0 $69°0 LG 7869¢ G oovLe 692°0 829°0 rA4 (g) Toxx
Ggo*o 050°0 ° %929°0 L&¥-0 8V " 186L¢ 28°96201 mow.o ¢gL*0 ¢T  2dff x 9201mo
200°0 T00°0 Loo*0 €080 00°65996 00°8LST 200°0 900°0 T pess Jo ad4
LS00 GOT°0  GI18°0 986*0 00°¥S96¥ £9°G8vTL Gev*o geeto 6% (V) Toxx
*#%£8C°0  #xGVE°0 #xG6V"C  #x680°C  #x£C°LG992¢  #x8B°COVEZ8  wxfllL®L #xL0T"2T ¢T1 D398 JO 30Imo
201°0 L¢TT0 T€0°T 2ce’o T6°L906Y 2Lelvttg ¢veto 69°L ¢ sa1eoTTdS
1Tt Tego

eLbT TL6T gL6T TL6T 2l6t TL6T cl6T TL6T Jp 90IT0

PIOTA UreIy) 1ITOM 183, aToTued Iad (EPECE]

sTauxay Jo *Of

000T xad 3ySTom

TYADS NV

*ZL6T vue TLET ‘sesuey ‘uelleyuel 3® 09-ITIEY
SUTqWO) Pepsas-uUTM] peladaucd ArTerited Jo psss utmg pue oT2urs mwoxy umox? sjuerd Jo proTd utexd

pue ‘julStem 4seq ‘erorued xod sTsuxey Jo Jequnu *sysuxey Q00T Iod JySTOM JO SoUBTIIRA JO SasATERUY

*L °1q®



21
DISCUSSION AND CONCLUSION

For this study to be more meaningful, precautions were taken to elimi=-
nate discrepancies caused by factors other than seed size. Thus, the true
effect of seed weight differences on their resulting crop could be estimated.
This was explicitly not the case in some of the earlier studies (3,6,7,11,
12,13,16,20,27).

The difference in seed weight of large (single) and small (twin) seed
may be explained partially by relationship induced at development stage.

The two developing seeds within a spikelet presumably compete for limited
nutrients, water supplies, and synthesized metabolites necessary for seed
formation and development., This could be the explanation of the significant
differences (P = <0,01) between large and small seed weight.

The effect of source of seed was significant for most of the characters
measured under either one or both environments, This might have been due
to genetic or environmental influences, or some combination of both, Since
at least possible genetic variations among the sources of seed were expected,
the two sizes of seed obtained from individual panicles were kept separate
instead of comparing the effect of the two sizes of seed based upon bulking
all large or all small seed regardless of seed source; Consequently, a
split-plot randomized block design was used to partition the influence of
seed source upon size of seed., By using the source of seed as the main
plot and type of seed as the subplot, provided more degrees of freedom for
testing differences due to geed size, and interaction between source of
seed and seed size, |

The effect of seed size was significant for emergence percentage in

1972 and culm diameter in 1971. All other characters showed no significant
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"differences. That indicated that the two seed sizes, which had identical
genetic constitution and were produced under essentially the same environ-
ment had no influence on the performances of plants derived from them.

The differences for culm diameter (0.03 cm) in 1971 and emergence percent=-
age (0.6%) in 1972, even though statistically significant, were quite small
and should be of little consequences in sorghum production.

The effect of enviromment on variance due to seed size céuld not be
analyzed since the same sources of seed were not planted under both envir-
onments. However, the small relative difference between seed sizes for
each character measured would seem to indicate that the performance of each
seed size was influenced little by the environments of the two years.

The source of seed by type of seed interaction was significant for
culm diameter and test weight in 1972. This indicates that the overéll
mean differences between large and small seed for each character measured
were not uniform for all sources of seed. However, the source of seed by
type of seed interactions for the rest of the 14 characters measured were
not significant. With regard to the interaction for culm diameter, two
sources of seed, 69-3026-13 and 70-3122-4, caused the significance for
this character (LSD = 0.066). Within those two sources of seed, the small
seed size was consistantly associated with large culm diameter plants. In
the interaction for test weight, two sources of seed, 70-3122-6 & 8 and
70-3140-3, were involved in causing the significance for this character
(LSD = 0.727). Within these two sources of seed, the effect of neither
size of seed was better than the other consistantly. In general, the
source of seed by type of seed interaction appeared to be nonexistent,

and the effect of size of seed appears independent of the source of seed.
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Results indicated that the seed weight classes gave essentially the
same performance in the production field, This study implies that growth
and development of sorghum plants from large and small seed will not differ

significantly when differences are about 14%.
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The objective of this study was to determine if weight of seed planted

influenced the growth and development of a sorghum (Sorghum bicolor (L.)

Moench) crop.

The material for the study was obtaine@ from a backerossing program
to develop isogenic twin-seeded and singlgfseeded lines of Combine Kafir=-60,
In 1970 and 1971, twin-seeded plants were selfed by bagging. - Fourteen
heads were randomly selected from those selfed plants each year as a source
of seed for the following year. Twin and single seed from each head were
gseparated into individual seed lots, Differences between 100-seed weights
of single and twin seed were highly significant (P = <0,01), with the twin
seed being smaller than the single,

Variation due to type of seed was not significant for seedling dry
weights, days to 50% bloom, leaf blade characteristics, plant height, number
of nodes per plant, test weight, weight per 1000 kernel, number of kernels
per panicle, number of panicles per plant, and grain yield during 1971 and
1972, However, variation due to type of seed for emergence percentage in
1972 and culm diameter in 1971 was significant, From the practical stand-
point, the differences of culm diameter (0.03 cm) and emergence percentage
(0.6%) might not be meaningful even though statistically significant at 5%
level of probability.

The énalyses of variance showed that the effect of source of seed was
significant for most of characters measured except seedling dry weights
measurement 24 days after emergence, The source of seed by type of seed
interaction was significant for culm diameter, and test weights in 1972,

All those comparisons indicate that, if large seed is no more than 14%

heavier than small seed on the average, the effect of seed weight on plant

performance will not be significant.



