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Trees Grow Better With Water

Warrick R. Nelson

Transplant Systems, Christchurch, New Zealand

Seedlings of shining gum, Eucalyptus nitens [ (Deane and
Maiden) Maiden] were field planted during early summer near
Christchurch, New Zealand. Half of the seedlings received 200 ml
of water containing nutrients (Peters Excel at 2 g/l), applied to the
soil surface around the root collar after planting. The other half
received no treatment. Differencesin height growth were readily
apparent within 1 month and continued for the rest of the trial.
Twenty-five percent of the unwatered plants died within 1 month,
whereas 100% of the watered plants remained alive. The marginal
increasein cost of applying water to seedlings immediately after
planting should be easily justified in terms of improved seedling
establishment and subsequent growth. Tree Planters’ Notes
46(2):46-47; 1995.

The success of plantation establishment is frequently
measured in terms of survival. Rarely is the rate of growth
considered, other than in a more general sense when
comparing species and site growth potential ranking. In
New Zealand, bareroot seedlings are the traditional planting
stock, planted out during the wetter part of the year in
winter and early spring (Revell 1982). Changing to
containerized stock allows greater flexibility in terms of
planting period (Faulds and van Dorsser 1979, Barnett and
Brissette 1986).

Application of water after planting is commonly used to
improve plant establishment under particularly harsh
conditions (Rodgers 1994). VVolumes in excess of 1 liter per
plant have been suggested (Bainbridge and others 1993,
Haigh 1993). Evidence from vegetable seedling trials
indicates that simply ensuring a saturated root plug at time
of planting is the most important aspect to rapid root growth
from the root plug after planting (Kratky and others 1980).
This can be done by saturating the root plug immediately
before planting (Nelson 1994) or applying sufficient water to
the upper soil profile to saturate the root plug after planting
(Cox 1984). Neither practice would be considered practical
in anormal plantation context, but a directed application of
asmall volume of water, just sufficient to saturate the root
plug and achieve hydraulic contact with the surrounding
soil, is potentially feasible.

Thistrial was established to determine whether a small
volume of water applied after planting would have a
beneficial impact on plant survival and growth.

Planting in summer was chosen asthisisthe driest time
of year in the mid-Canterbury Plain.

Materials and Methods

Seedlings of Eucalyptus nitens were grown in Plantek 63F
side-slotted plastic containers (Lannen Plant Systems,
Finland) using a commercial blend of peat and pumice
containing 6-month Osmocote® granules. Plants were
watered as necessary during growth. Planting occurred in
early December 1994 into rip lines within spot-sprayed
planting positions along a straight north/south fence line.
The site, a Lismore Stony soil on an aluvial-derived flood
plain, is 15 km south of Christchurch, New Zealand. The
upper layer of the soil was completely dry, but soil showed
signs of moisture within 100 mm of the surface. Plants were
in the size range of 12 to 18 cm tall and 3- to 4-mm collar
diameter, allocated randomly to the planting positions.

Alternate seedlings were treated after planting by
pouring 200 ml of water containing nutrients (2 g/1 Peters
Excel®) onto the root collar area. The other seedlings
received no supplemental water or nutrients. No attempt
was made to separate the nutrient effect, because the
additional cost of having some nutrient in the water would
be negligible compared to the cost of watering plants after
field planting.

Individual plants were monitored and height growth
measured monthly. Height data were analysed by F-test
(analysis of variance with variable number of replicates to
eliminate plots where plants had died), n = 16 for each
treatment, using single plant replicates.

Results and Discussion

The Canterbury Plains are generally dry in summer, but
this particular summer was unusually hot and dry. Very
little precipitation fell during the first 4 months after
planting. Rainfall for the months October 1994 to May 1995
was 20, 22, 24, 32, 25, 32, 30, and 39 mm, respectively.

One month from planting, both growth and survival
differences were apparent. Unwatered seedlings were
showing obvious signs of water stress, such as wilted |leaves,
shoot dieback, and 25% mortality. Watered plants suffered
no mortality and obvious height growth had occurred.
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Subsequent measurements show that, while all plants
grew during the period, watered plants maintained their
lead in absolute height growth and showed 30% more
growth from month 2 (figure 1).

60 %
* %
507
£
S * %
— 40+
;5, * %
2 304
[o)]
i=
T 20
D
w
” r‘
0 1 | 1 |
0 1 2 3 4 5
Months

Figure 1— Height growth of Eucalyptus nitens seedlings planted
in summer and treated with 200 ml water applied to the root collar
after planting , or no treatment WM. The standard error is
indicated for each bar. The asterisks indicate treatment effects that
are significantly different (F-test, o = 0.01).

Differences between treatments for months 2 through 5 were
significantly different (*" = 0.01). Untreated plants were not
only generally shorter but were also more variable in their
growth.

These data indicate the importance of rapid root
establishment from the root plug into the surrounding soil
to achieve a high survival rate, aswell as early gainsin
growth. The earlier height growth of the treated plants and
subsequent continued lead in plant size is anticipated from
other trials in which larger seedlings at planting maintain
their advantage, even years later (Simpson 1994).

A longer term trial, and especially covering more
planting times, sites, and species, is required to fully
evaluate the costs and benefits of seedling watering. The
growth differential shown by thistrial suggests a highly
positive economic impact.

Conclusions

Application of even asmall amount of water to
seedlings immediately after planting has a profound
beneficial impact on both survival and early resumption of
growth after planting. The marginal increase in cost of
applying water to seedlings immediately after planting
should be easily justified in terms of improved seedling
establishment and subsequent growth.

Address correspondence to Warrick Nelson,
Transplant Systems, Ltd., PO Box 29074, Christchurch,
New Zealand.

Literature Cited

Bainbridge DA, Sorensen N, VirginiaRA. 1993. Revegetating desert plant communities.
In: Landis TD, ed. Proceedings, Western Forest Nursery Association. Gen. Tech.
Rep. RM-221 Fort Collins, CO: USDA Forest Service, Rocky Mountain Forest and
Range Experiment Station. p 21-26.

Barnett JP, Brissette JC. 1986. Producing southern pine seedlings in containers. Gen.
Tech. Rep SO-59. New Orleans: USDA Forest Service, Southern Forest
Experiment Station. p 59.

Cox EF. 1984. The effects of irrigation on the establishment and yield of lettuce and leek
trangplants raised in peat blocks. Journal of Horticultural Science 59:431-437.

Faulds T, van Dorsser JC. 1979. Growing Eucalyptsin containers. What's New in
Forest Research 80. Rotorua, NZ: New Zealand Ministry of Forests, Forest
Research Indtitute,

Haigh H. 1993. Puddle planting pays. Forestry Technology Newsletter 11 /93.
Pietermaritzburg,South Africa: Department of Water Affairs and Forestry.

Kratky BA, Cox EF, McKee IMT. 1980. Effects of block and soil water content on
the establishment of transplanted cauliflower seedlings. Journal of Horticultural
Science 55:229-234.

Nelson WR. 1994. Dehydration and deformation of root plugs at transplanting affect
yield potential of transplanted cabbage seedlings. Applied Plant Science 8:52-53.

Revell DH. 1982. Establishing Eucaypts. What's New in Forest Research 107.

Rotorua, NZ: New Zealand Ministry of Forestry, Forest Research Institute.

Rodgers J. 1994. Use of container stock in mine revegetation. In: Landis TD, Dumroese
RK, eds. National Proceedings, Forest and Conservation Nursery Associations. Gen.
Tech. Rep. RM-257. Fort Collins, CO: USDA Forest Service, Rocky Mountain
Forest and Range Experiment Station. p 233-237.

Simpson DG. 1994. Nursery growing density and container volume affect nursery and
field growth of Douglas-fir and lodgepole pine seedlings. In: Landis TD, Dumroese
RK, eds. Gen. Tech. Rep RM-257. National Proceedings, Forest and Conservation
Nursery Associations. Fort Collins, CO: USDA Forest Service, Rocky Mountain
Forest and Range Experiment Station. p 105-115.





