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Abstract. To identify the appropriate irrigation level for Pinus densiflora, a common reforestation species in Korea,
we investigated their growth response characteristics according to different irrigation treatment levels for producing
container seedlings with relatively high growth rate for higher survival rate when planted at the reforestation site.
The container seedlings including control seedlings (no irrigation was applied) were grown in 104-cell trays were
irrigated for 8 weeks from 15 weeks after seeding, at intervals of 1, 2, 3, 5, 7, 10, and 15 days. Analysis of the height
growth, root collar diameter growth, and dry matter production of the container seedlings according to irrigation
showed that the highest growth reaction was observed for the irrigation interval of 1 day. A shorter irrigation cycle
resulted in better growth of the container seedlings, but overall, longer total root length were observed with an irriga-
tion cycle of 3 days compared with cycles of 1 or 2 days. Quality index (QI) was the highest for the irrigation inter-
val of 1 day, and tended to decrease with increase in the irrigation interval. Thus, it was determined that irrigation at
intervals of 1-2 days was appropriate for growing Pinus densiflora container seedlings.

Additional key words : container nursery, damages, dry weight, irrigation treatment, quality index
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Table 1. Dimension of tray type container used to produce P. den-
siflora seedlings in container.
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’ 3 Container size Cell Cell size No. of cells Seedling
Azl FEAKERIEIA, Sh)ste] ARSI e, (LxWxD, cm) volume (LxW, cm) per density
ASAES] 2L IFVE, HajolE, A 9 Aoat ’ (mL) ’ container  (cells'm?)
O|ER o]FoHal 1 EFM|= 70:15:10:5(v/v)°]tt. 42.8x26.3x10 63 3.0x3.0 104 901
Table 2. Monthly minimum, maximum and average temperature (°C) in a green house From Apr. 1, 2011 to Sept. 22, 2011.
Month Apr. May. Jun. Jul. Aug. Sept.
Min. 5.7 12.1 16.4 20.2 19.0 14.1
Temp. Max. 20.2 36.2 35.8 39.3 37.9 39.2
Avg. 16.1 21.4 24.0 26.4 27.5 24.8
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Table. 3. Plant height, root collar diameter, and the relative growth rate of P. densiflora seedlings in container by irrigation treatments.

Plant height (cm) Root collar diameter (mm)

Irrigation - H/D ratio
cyele (day) Jul. @® ivefgics) R(% Jul. @® ivegks) ]?g,]; (8 weeks)
0 - - - - - - -

1 7.540.3% a* 11.6+0.4 a 34.7 1.29+0.03 a 1.93+0.03 a 324 6.0+0.2 a
2 7.7+0.3 a 10.9+£0.3 ab 29.3 1.36+0.04 a 1.87+0.04 ab 272 5.9+0.2 a
3 7502 a 10.4+0.3 b 27.5 1.31£0.06 a 1.78+0.04 b 24.1 5.940.2 a
5 7.6+0.3 a 9.1£04 ¢ 20.3 1.31+0.04 a 1.50+0.04 ¢ 16.6 6.1+0.2 a
7 7.1£03 a 8.9+0.4 ¢ 19.7 1.25+0.04 a 1.41£0.03 ¢ 16.6 6.4+0.2 a
10 - - - - - - -

15 - - - - - - -

“Relative growth rate.
YMeans£SE are represented and measured in 2011.

*Mean separation within columns by Duncan's multiple range test at 5% level.

Table 4. Root morphological responses of P. densiflora seedlings in container by various irrigation treatments.

Irrigation cycle Total root length Root project area

Root surface area Root diameter Root volume

(day) (cm) (cm?) (cm?) (mm) (cm’)
0 - - - - -
1 533.8+35.7¢a" 15.6+0.8 a 48.9+2.6 a 0.295+0.013 a 0.36+0.02 a
2 542.24+49.0 a 15.1£1.1a 474433 a 0.283+0.008 ab 0.33£0.02 a
3 54454332 a 16.1£0.7 a 50.5+2.1a 0.299+0.016 a 0.38+0.02 a
5 488.8+30.9 ab 12.5+0.7 b 392+2.1b 0.260+0.006 b 0.25+0.01 b
7 408.3£12.8 b 10.7+0.4 b 33.5¢1.2 b 0.266+0.004 ab 0.22+0.01 b
10 - - - - -
15 - - - - -

“Means+SE are represented and measured on September 22, 2011.

YMean separation within columns by Duncan's multiple range test at 5% level.
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Table. 5. Dry weight and T/R ratio of P. densiflora seedlings in container by various irrigation treatments.

Irrigation cycle Dry weight (g) T/R
(day) Leaves Stem Root Total ratio
0 - - - - -
1 0.235+0.016” 2" 0.157+0.009 a 0.189+0.005 a 0.580+0.027 a 2.140.1 a
2 0.154+0.015 b 0.142+0.009 ab 0.1934+0.002 a 0.489+0.023 b 1.5+0.1 b
3 0.141+0.013 b 0.132+0.010 abc 0.197+0.008 a 0.469+0.028 b 1.4+0.1 b
5 0.1324£0.015 b 0.11940.011 be 0.105+0.008 b 0.357+0.030 ¢ 24402 a
7 0.123+0.008 b 0.105+0.006 ¢ 0.103+0.007 b 0.331+0.010 ¢ 23402 a
10 - - - - -
15 - - - - -

“Means+SE are represented and measured on September 22, 2011.

YMean separation within columns by Duncan's multiple range test at 5% level.

1.0
0.8
$K0.6
]
o
S04t
0.2 0 LWR (leaf dry weight ratio)
B SWR(stem dry weight ratio)
0.0 ® RWR (root dry weight ratio)

lday 2days 3days Sdays 7days
Irrigation treatment

0.08

Quality Index

lday 2days  3days Sdays  7days

Irrigation treatment

Fig. 1. Effects of irrigation cycle on LWR (leaf dry weight ratio), SWR (stem dry weight ratio), RWR (root dry weight ratio) and QI

(quality index) of P. densiflora seedlings. Bars indicate SE.
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Fig. 2. Phenotypic response of P. densiflora seedlings by various irrigation cycles observed on Aug. 27, 2011. (A) 1 day of irrigation
cycle, (B) 10 days of irrigation cycle, (C) 15 days of irrigation cycle, and (D) no irrigation.
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