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Abstract: This study was conducted to optimize the amount of drip irrigation for Prunusxyedoensis Matsum., one
of the major medium-sized landscaping trees used mainly for streetscapes and as ornamentals. The experiment was
conducted in a container nursery, where we assessed the growth and physiological characteristics of 4- and 8-year-old
seedlings watered at different rates (x) by a drip irrigation system. The relative growth rates (based on height and
root collar diameter (RCD) measurements) were highest at 288 and 416 L/year/tree for the 4- and §-year-old
containerized seedlings, respectively. These age and treatment combinations also produced significantly different dry
weight and seedling quality index values, indicating good growth. The two age groups had significantly different total
root lengths, root diameters, and root volumes under these respective irrigation treatments. In addition, the 4-year-old
containerized seedlings irrigated at 288 L/year/tree and the 8-year-old containerized seedlings irrigated at 416
L/year/tree had the highest activations in their chlorophyll contents. Overall, the results (differences in irrigation
amounts affect the seedlings morphological relative growth, biomass growth, seedling quality, and physiological
reaction) indicate that the optimal irrigation amounts for container-grown Prunusxyedoensis are 288 L/year/tree for
4-year-old (RCD class, 3cm) and 416 L/year/tree for 8-year-old (RCD class, 7 cm) containerized seedlings.
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Container 90L
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Figure 1. Container volume 40L(D400xH350)
and 90L(D550xH400).
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Table 1. The initial growth characteristics of Prunusxyedoensis seedlings before irrigation treatment.

Seedlings Container H? RCD CcL WC(m)
volume
age (@) (m) (cm) (cm) N-S W
4-year-old 40 26412 2.6£02 171.849.7 11202 12402
8-year-old 90 4128 6403 152.7£12.8 19502 1.940.3

ZH: Height, RCD: Root collar diameter, CL: Clear length, WC: Width of crown. Values are means of 20 treestSD.

Table 2. The total irrigation amount and monthly irrigation amount.

Seedlings Container Total irrigation Monthly irrigation amount (L/month/tree)
volume amount
age L) (L/year/tree) April May June July Aug. Sept. Oct.
232 16 40 40 48 56 16 16
4-year-old 40 288 24 48 48 56 64 24 24
344 32 56 56 64 72 32 32
360 32 56 56 64 72 40 40
8-year-old 90 416 40 64 64 72 80 48 48

472 48 72 72 80 88 56 56
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Table 3. The effect of drip imrigation treatment level on growth of height and RCD of 4 and 8-year-old Prunusxyedoensis containerized

seedlings.
Irrigation Height Root collar diameter H/D ratio
treatment Growth Relative growth rate Growth Relative growth rate (m-em™)
(L/year/tree) (m) (m - day™) (cm) (cm - day™)
4-year-old Prunus*yedoensis containerized seedling
232 2.94+0.08b 0.06+0.01b 2.95+0.13b 0.09+0.02b 99.77+5.74a
288 3.18+0.08a 0.11+0.02a 3.33£0.11a 0.14+0.01a 95.40+3.87ab
344 2.98+0.18b 0.07+0.02b 3.26+0.15a 0.13+0.01a 91.36+6.58b
F-value 6.1% 11.6%* 12.0%* 12.2%% 2.7
8-year-old Prunus xyedoensis containerized seedling
360 4.68+0.11a 0.10+0.01b 6.95+0.37a 0.12+0.01b 67.43+£3.18a
416 4.83+0.34a 0.13+0.01a 7.25+0.20a 0.17+£0.01a 66.63+4.42a
472 4.55+0.26a 0.13+0.01a 6.95+0.38a 0.13+0.02b 65.63+4.79a
F-value 1.56" 10.9%* 1.4% 9.2%* 0.2™

Values with different letters in a column indicate statistical differences among irrigation treatments at the 5% levels by Duncan’s
multiple range test. F-values with asterisks are statistical significances in one-way ANOVA. *P<0.05, **P<0.01, ***P<0.001

and NS (non-significance) = P>0.05.
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Table 4. The effect of drip imrigation treatment level on dry weight and T/R ratio of 4 and 8-year-old Prunusxyedoensis containerized

seedlings.
Irrigation treatment Dry weight (g) TR (g-g")
(L/year/tree) Leaf Stem Branch Root Total
4-year-old Prunus*yedoensis containerized seedling
232 100.0+30.0a 779.0+104.1c 277.7+47.0b 470.0+£99.9b 1626.7+£215.2¢ 2.5+0.3a
288 118.3+28.4a 1388.0+84.2a 493.7+42.6a 766.0+69.2a 2766.0+124.6a 2.6+0.2a
344 88.3+5.8a 1171.3+64.7b 470.3+£97.2a 601.7+45.4b 2331.7+51.3b 2.9+0.4a
F-value 1.2% 38.8%%% 9.4% 11.8%* 46.2%%* 1.3%
8-year-old Prunus xyedoensis containerized seedling
360 351.7+£72.9b 5347.74554.9a 2923.3+586.2ab  4491.7+270.8ab  13114.3+190.9b 1.9+0.1a
416 455.0+27.8a 5866.7+481.5a  3613.3£690.0a  5115.0£370.0a  15050.0+1026.3a 2.0+0.3a
472 380.0+22.9ab  3761.74834.2b  2264.3+667.6b  4016.7+447.7b  10422.7+1233.6¢ 1.6+0.4a
F-value 3.9 8.8% 3.2 6.7* 18.6%* 0.9

Values with different letters in a column indicate statistical differences among irrigation treatments at the 5% levels by Duncan’s
multiple range test. F-values with asterisks are statistical significances in one-way ANOVA. *P<0.05, **P<0.01, ***P<0.001

and NS (non-significance) = P>0.05.
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Figure 3. The effect of drip irigation treatment level on the
seedling quality index (SQI) of 4-year-old Prunusx*yedoensis
containerized seedlings. Different letters on the columns indi-
cate statistical differences at the 5% levels by Duncan’s multi-
ple range test. F-value with asterisks are statistical signifi-

cances in one-way ANOVA. *P<0.05, **P<0.01, ***P<0.001
and NS (non-significance) = P>0.05.
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Figure 4. The effect of drip irrigation treatment level on the
seedling quality index (SQI) of 8-year-old Prunusxyedoensis
containerized seedlings. Different letters on the columns indi-
cate statistical differences at the 5% levels by Duncan’s multi-
ple range test. F-value with asterisks are statistical significances
in one-way ANOVA. *P<0.05, **P<0.01, ***P<0.001 and NS
(non-significance) = P>0.05.
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Table 5. The effect of drip imrigation treatment level on root morphological traits of 4 and 8-year-old Prunusxyedoensis containerized

seedlings.
Irrigation treatment Total root Root project area  Root surface area Root diameter Root volume
(L/year/tree) length (cm) (cm?) (ecm?) (mm) (cm’)
4-year-old Prunus*yedoensis containerized seedling
232 11810.8+1216.7¢ 2571.5+407.0a 8078.5£766.5b 16.2+£0.9a 537.6+31.3a
288 18981.1£1105.9a 3415.6t616.1a 10730.4+1305.5a 18.7+1.9a 636.6+81.9a
344 15058.1+607.2b 2722.9+552.8a 8554.4+1080.5b 18.0+1.7a 639.3+67.4a
F-value 37.8%xx 2.1 5.2% 2.2 2.5
8-year-old Prunus xyedoensis containerized seedling
360 30333.8+2238.8b 5737.8+145.0b 18025.9+3431.5b 32.0+3.3b 1056.4+57.6b
416 44389.7+2845.4a 7633.5+553.8a 23981.3+1317.9a 43242 .5a 1570.9+42.0a
472 44706.0+4121.3a 7328.6+568.1a 23023.4+1784.8a 33.244.2b 1154.1£89.0b
F-value 20.1%* 14.3%* 5.5% 9.9% S1.7%**

Values with different letters in a column indicate statistical differences among irrigation treatments at the 5% levels by Duncan’s
multiple range test. F-values with asterisks are statistical significances in one-way ANOVA. *P<0.05, **P<0.01, ***P<0.001

and NS (non-significance) = P>0.05.
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Figure 5. The effect of drip imrigation treatment level on chlorophyll contents of 4 -year-old Prunus*yedoensis containerized seedlings.
Different letters on the columns indicate statistical differences at the 5% levels by Duncan’s multiple range test. F-value with
asterisks are statistical significances in one-way ANOVA. *P<0.05, **P<(.01, ***P<0.001 and NS (non-significance) = P>0.05.
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Figure 6. The effect of drip irigation treatment level on chlorophyll contents of 8 -year-old Prunusx*yedoensis containerized seedlings.
Different letters on the columns indicate statistical differences at the 5% levels by Duncan,s multiple range test .F-value with
asterisks are statistical significances in one-way ANOVA. *P<0.0S, **P<0.01, ***P<0.001 and NS (non-significance) = P>0.05.
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