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EARLYGROWTH OF BLACKWALNUT
, TREESFROM TWENTYSEEDSOURCES

ABSTRACT.---Early results of a black walnut The planting, consisting of a randomized corn-
seed source study conducted in southern Illinois plete block desisn with six replicates of four-tree
suggest that seed should be collected from local plots, is on a deep, alluvial, silt loam soil, which
or south-of,local areas. Trees from southern is considered excellent for walnut. We controlled
sources grew faster and longer than trees from weeds in the plantation for 3 years using sima-
northern sources. Trees from southern sources zinc and atrazine and pruned the trees each
flushed slightly earlier and held their leaves year (Krajicek and Bey 1969).

longer than trees from northern sources. For During the spring and summer of 1969 (the
the 1969 season, height growth rate was best fourth growing season from seed), we collected
explained by the rainfall pattern. Diameter data on leaf flush, leaf fall, height growth,
growth rate was more closely related to air diameter growth at 15 cm., rainfall, air and soil

and Soil temperatures than to rainfall and soil temperature, and soil moisture (Toliver 1970).
moisture. For convenience in describing the growth pattern

during 1969, seedlings from the 20 sources were
placed in five groups by 2° intervals of latitudeOXFORD- 181.65:176.1 Juglans nigra (773)"

181.8"165.3 - South, Mid-south, Mid, Mid-North and North.
The grouping was strictly arbitrary; there is no
evidence of natural segregation into groups. All

Black walnut (Juglans nigra L.) seed and evidence indicates the pattern of variation is
seedlings are being planted throughout the east- clinal.

" ern United States. Although general seed collec-
tion zones have been suggested (Limstrom 1963),
little information is available on performance and RESULTS

growth pattern (Bey 1968, Bey and Phares After 4 years, trees from southern sources
1969), Walnut. is a variable species and origin were generally taller and larger in diameter than
of seed should be a prime consideration for trees from local and northern sources (table 1).
landowners, nurserymen, and others concerned The variation appears to be clinal in a north-to-
with walnut improvement, south direction. Straight-line regressions for

. height and diameter over latitude for 1968 and e

METHODS 1969 were highly significant (fig. 1). About 40
percent of the variation for height and 25 per-

In 1967, we planted 1-year-old seedlings from cent of the variation for diameter were associated
20 sources of black walnut in southern Illinois with latitude. All correlation coefficients were

(Alexander County) at a latitude of 37.3 ° N. significant. The slopes of the regression lines
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Table 1.-Black walnut seed sources and growth for both height and diameter increased from
duration Of seedlings planted in southern 1968 to 1969, indicating that trees from the
Illinois southern sources increased their height and dia-

meter superiority over the trees from the north-
State : North : Total days of growth
and : fat. : during 1969 season ern sources.

_ group : de_rees : Hei_lht : Diameter During the 1969 growing season, trees from
Tex. 31.6 n4 Z23 the southern sources grew faster and longer
Miss. 32.2 134 123

" than the trees from the northern sources. Height
Southaverage 31.9 Z34 Z23 growth started about 3 days earlier in the south-

ern sources and continued about 2 weeks longer.
Miss. 34.0 119 116

Ark. 35.0 n9 Z23 Height growth lasted for 134 days in the South
T_n_. 35.2 Z27 Z23 group, compared with 93 in the North group.N.C. 35.4 105 116

N.C. 35.5 127 109 Ninetypercentof theheightgrowthwas corn-
Ark. 35.8 105 116 pletedby July7 fortheNorth group,compared

Hid-south average 35.1 n7 n7 with July 22 for the South group.
Duration of diameter growth was less closely

N.c. 36.0 98 n6 related to latitude than duration of heightTenn. 36.3 98 116

Ky. 37.0 Z27 n6 growth. There was no strong north-south trendIll. 37.4 105 123

Ky. 37.6 105 116 for number of. days of diameter growth, nor for
Va. 37.7 112 109 date by which 90 percent of the diameter growth
Midave=age 37.0 108 116 had occurred. Diameter growth started about

3 days earlier for trees in the southern sources,
Znd. 3S.2 Z05 Z09 but stopped at the same time for trees in allMo. 38.3 112 123

Ind. 39.0 98 116 sources. However, trees in the southern sources

Mid-northaverage 38.5 105 116 grew faster than trees in the northern sources.
The differences among the groups gradually in-

TU. 4Z.4 98 n6 creased throughout the growing season.
Iowa 41.5 91 123 The growth pattern for all groups was similarIowa 42.3 91 109 '

but not identical.The overallpatternwas a
Northaverage 41.7 93 116 sigmoidcurve.The increaseingrowthrate(for

height)in mid-Julyisbest explainedby the
patternof rainfalland soilmoisture_ (fig2).

40 ,o=o °° o The reduction in growth rate in mid- and late
-. __ o o o° o June occurred after a period of little rain. About

E ° °_× 1 week after a heavy rain (the first week of
_' 50 o o o " _o
,., o Rz_.24 _ July) the growth rate of all sources increased.

. UJ o

= However, the rate of increase for the North group
<=: 1968 , • •o •

" " " Y-54.S-.4?X was less than half that for all other groups. Al-
• • "_"-'-"-_-oo---- • --

" R2=.26 though all groups responded to the increased
10 ............

moisture in early July, there was no increase200 o

o ° in growth with additional rain in late July ando o o

.... early August. It appears that after a certain
160 _6. IOX

' o

o _ _2__. _o stage of development, additional water will not
_' 120 o R =.37

o o stimulate height growth._o • • o
._ • . _o . • •
= 8o " ,,'__o-463x The growth pattern for diameter was not

• . ._ _ ,. bimodal, as it was for height. The pattern was• R" =.48 _

more closely related to maximum and minimum
40 31 12 _3 _ _5 36 17 _58 19 40 41 4'2 43

NORTH LATITUDE(DEGREES)

Field capacity was determined from a bulk
Figure 1.-Relation between growth and latitude sample representing the 8-69 ca. depth in the

for trees from 20 sources of black walnut, soil profile.
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Figure 2.-Relation between weekly height growth, rain[aU, and soil moisture
for trees from 20 sources (five groups) of black walnut.

MAYI0
air and soil temperature than to rainfall and = /

soil moisture. Diameter growth rate for trees I
MAY5

" APR.30

.:from all sources gradually increased until July
" 21 and then gradually decreased. Maximum and _ APR.2S

• minimum air and soil temperatures gradually ,,,P'APR.2O
increased until the last week of June, remained _ APR.IS¢._ =.

about constant for 3 weeks, and then gradually 3' _?- _ 34 35 _8 _ _ 3'9 4_0 4.l 42 4:5NORTH LATITUDE (DEGREES)

decreased.
Trees' from southern sources flushed earlier Figure 3.-Relation between date o[ lea[ Jlush

than those from local sources. The straight-line and latitude [or trees Jrom 20 sources o] black

regression for date of leaf flush over latitude walnut.

(y- "6.0 + .90x) was highly significant (fig.
3). Forty-two percent of the variation in date north to south, the maximum gain (by collect-
of leaf flush was associated with latitude. The ing northern seed and planting it in the south)

equation indicates that flushing is delayed 1 would be about 4 days. However, for flushing
day for. every 63 miles north of the planting date the average standard deviation within
site that seed is collected. For a state 250 miles sources (for the six replicates) was 5 days. It
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appears-that selection within sources could lead (average low temperature, 8° below normal),
-to considerable gain in late-flushing types, there was no evidence of winterkill to any buds x..j

Selection for late-flushing types should be or stems. However, severe winter weather in
considered in a tree-improvement program. A1- the future may still cause some mortality.
though there was no late frost in 1969, many These early results suggest that walnut seed

trees in this experiment flushed before the should be collected from local or south-of-local I
chance of frost was over. The mean date of areas. Although there was no problem of winter-
the last 32° F. freeze in spring for the area of hardiness in southern Illinois during the first
the planting is April 5 (Joos 1960). 3 years, we feel that the movement of seed north

Trees from northern sources of walnut should be limited to 150 miles. Tests from this

dropped their leaves earlier than those from and other outplantings will give a more complete
southern sources (fig. 4). The straight-line answer at a later date.
regression for date of leaf fall _)ver latitude
(y= 146.6- 2.48x) was significant (fig. 4). LITERATURE CITED
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