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Effect of %017 Water Stress and Irrigation on Growth,
Tield and CQuality of Burlsy Tobacce

Ronald E. Phillips and J. E. Leggeit

An experiment was conducted for & perfod of three years, 1982, 1983 and 1904, in
order o evaluate the offscts of soil water stress and {rrigation on growths yield and
quality of burley tobacco at Spindletop Farms Lexington. The variety KY Ll was grown
a1l three years. Three itreatments were used in the experiment: (1) chacks rainfall
only, not drrigated, (2} well watered, rainfall plus supplemental drrigation, and
{3} water stressed beginning 50 days after transplanting. The soil of tresatment 3 was
covered with black plastic to prevent rainfall from entering the soil,

The rainfall from Juns 1 through September 31 was below normal all three years.
The rainfall during the growing sessons and normal rainfall during the growing season
are given in Table 1., Supplemental irrfgation was added in &)l three years fo the
woll-watered treatment. In 1982, rainfall in July and August was 8.3 (3.3 and 5.0
inches. The distribution of rafn in 1982 resulted in & very good growing season. 1In
1963 11.8 inches of rain fell 1n May. tha normal amount of rain during the month of May
baing 4.1 inches. Juty and August were exiremely dry throughout Kentucky. The
distribution of rain during June and through the first few days of July was slightiy
above normal in 1984, Rid-July 1s just prior to bloom and teopping: after mid=July pon-
irrigated tobacco was water-stressed. '

During the wonth of May fn every ysar with few excepiions, the soll profile will
hold the maximum amount of water that it w1171 hold except for a few brief periods of
time. 4 to 6 days after rainfall events. Therefore, aimost every year the soll at
tobacco tramsplanting holds essentialiy all the plant extractable water in the rooting
dopth that 7t w111 hold. The Maury silt Team has only about 5.5 inches of plant
extractable water in the rooting depth, This is Tower than most well-drained. well-
structured s1it Toam soils.

Figure 1 shows the dry-weight of leaves for the contrel and well-watersd
treatments sampled several times during the growing seasons of 1982 and 1983, As can
be sesn for 1882, the dry-weight of the leaves of the well watered ftroatment was
significantly higher than the comtrol at topping time through harvest as well as the
curad Yeaf, In 1983 the treatments were significantly different even at 4Z days after
transplanting. The dry weight of the cursd leaves of the well-watered treatment was
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Figure 1. Dry weight of leaves during the growing seasons of 1982 and 1983
for control and well watered treatments.



Tabte 1. Morma? monthly raintall during the itobacco growing seasons rainfalls, and
amount of ﬁ?régatﬁmﬁ water added to well-watered trestment.
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In 1984 the control fresatwment was replaced by a treatment where the tobacco was water
stressed until after bloom then frrigating after bicom.

Table Z. @ugad ”ta% vields, value, and quality as based upon averags support prics
of the Fade {1 Srade of burley tobscco (KY 147,
Trrigated
Year and Treatment Yield Yaluye fve, Prics Hoator Bdded
Tbs/ac $/ac $/100 ibs inches
1982
Control, rainfall only 2750 5150 187 £
We'll watered 3 2000 5500 183 .5
Water sirsssed” 2454 ABGD 188 0
1983
Contratls rainfall only 1125 1375 122 o
Wel? watered . 2850 5125 180 6.6
Water stressed” 1250 1600 128 0
1984
He'll watersed 1 3000 5200 173 8.6
Irrigeted after bloow 2500 4500 180 7.8
Water stressed” 1800 3100 172 5

L Soil was coversd with black plastic 21 days after transpianting to prevent rale water
from eptering the soil., The plastic alse prevented soil water evaporation,

twice as high as for the control. However, the ratio of the two treatments was 2.0 for
the stripped Tesaf (285031125 = Z.5). see Table 2. The data points in the Figure

are estimated from 12 slants {3 plants per plots 4 plots) per treatment while the cured
Teaf yields are estimated from 192 plants per treatment,

The reasen the dry welght of the cured leaf is lTower than the harvest dry weight
is that during the curing process there is a Toss of carbon from the stalk as well as
the Teaf. There is no net change in the amount of nitrogen in the stalk plus the leaf,
Howsver. there iz & net translocation of nitrogen compounds from the leaf to the stalk



during the curing process. Generally, the greater the loss of carbon and thus dry
weight of the Teal during the curing process, the better the quality of the lsaf.

Cared Teal yields, value per acre, and average price {2 measure of quality) are
shown in Table 2. Overslls the growing season in 1982 was much better than either 1983
or 1984, The lack of rain in 1983 was a castastrophe unless one could irrigate rather
frequently. In 1984, irrigeting after bloom increased yields 700 pounds per acre but
sti11 vielded 500 pounds per acrs less than the well-water treatment,

The watepr-stressed treatments were covered with black plastic three wesks after
transplanting a1l three years. The black plastic prevents raln water from entering the
aodl as well as loss of s0il water by sevaporation and the only loss of water from this
treatment iz through the plant as transpiration. At capacity the available soil water
in the rooting depth will provide sufficlent water to last from transplanting fto two
weeks prior to topping to one week after topping depending upon the weather., In 1882
some rain water entered the soll through holes in the plastic and the weather during
the growing season was relatively coel and humid which reduced the amount of water
transpired by the tobaccs, In 1983, on the other hand, rain water did not enter the
soll  and the weather was excepitionaily hot which increased the amount of water
transpired, The weather in 1984 was intermediate To 1882 and 1983 causing the
transpiration to be intermediate between 1982 and 1983, During a normal growing season
in Kentucky on well drained siit Team soils, scoil-weter evaporation amounts to
spproximetely 45 parcent of tThe totsl evapotranspiration and transpiration amounts to
approximately 55 percent of fotal evapotranspiration during the growing season.

Oualitys, s measured by federsl support price of the federal grade, iz not as
ciear from the deta in Table Z as one would expect, In 198Z price of the tobacco grown
on the water-stressed and copirel treabwents was better than on the well-watsrsd
treatment: howsver, gross vaiue of the iobacco from the welli-watered treatment was
8500 per acre as compared to 34500 per zcre for the water-stressed treatment and 55150
per acre for the control trestmert. In 1983, the well=-watered treatment had a much
Figher value than either The water stressed or the control treatment. Tobacco of the.
wall~watered tresatment in 1984 was of Tower auality than the irrigated-after-bloom
treatment but was hicher in valus on an scre basis,

In summary, water stress fo plants occurs for one or mors periods during almost
svery growing season: 1983 was a year 1n which piants were under severe water stress
during the last two=thirde of the growing sesson. Any itime plants suffer even short
periods of water stress, dry matiter accumulation of ths plant will be decreased with
the magnitude of the decrsase being dependent upon the severity and duration of water
stress,
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