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Evaluating the Characteristics of Growth and Seedling Quality of Tetradium
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Abstract: There is an increasing demand for Tetradium daniellii seedlings due to their uses as alternative energy,
for ecological restoration, and as a honey plant. This study was conducted to determine the optimum container for
superior seedling production of 7. daniellii. Experiments were performed using five plastic container types (500, 350,
320, 300, and 250 ml) for forestry facility cultivation. The height and root collar diameter growth of T. daniellii
seedlings were significantly high in the 350-ml container. High growth appeared primarily in the container with a
larger cavity volume and lower growing density. Root development was most active in full sunlight. The maximum
dry matter production was observed in the 350-ml container, which was similar to the results of height and root collar
diameter growth. QI, an index showing the quality of a seedling, was maximum at 0.97 in the 350-ml container. In

conclusion, the 350-ml container is optimum for superior seedling production of 7. daniellii.
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Table 1. The seed characteristics of Tetradium daniellii (Korea Forest Service, 2015).

Purity Germination rate Utilization value 1000 seeds eight

(%) (%) (%)

1 liter weight
(®

seed no./kg seed no./L

90 65 59

611 112,613 68,806
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Table 2. The standard container types of broadleaf tree for container nursery (Korea Forest Service, 2015).

Species Year

Cavity volume Seedling density

(ml/cavity) (no./m%)
Betula costata 1-0 300~360 200~230
Ulmus davidiana var. japonica 1-0 300~500 140~230
Zelkova serrata 1-0 300~360 200~230
Quercus rubra 1-0 280~360 200~230
Betula schmidltii 1-0 300~360 200~230
Liriodendron tulipifera 1-0 300~500 140~230
Quercus acutissima 1-0 280~360 200~230
Betula platyphylla var. japonica 1-0 300~360 200~230
Tilia amurensis 1-0 300~360 200~230

Table 3. The five container types used for this experiment.

. Container size
Container type

per container

Cavity

Cavity volume Seedling density

(LxWxH, cm) (o) (ml/cavity) (no./m?)
KK-SI 500 41.0x25.0%16.0 15 500 146
SI 350 44.0x27.0x14.0 15 350 126
KK-SI 320 41.0x27.5%13.0 24 320 213
KCNR-SI 300 43.8x25.0x14.0 28 300 255
KCNR-SI 250 44.5%x28.0x14.0 40 250 320

KK-SI 320

KCNR-SI 300

KCNR-SI 250

Figure 1. The five containers used for this experiment.
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o H/D ratio = Height (cm)/Root collar diameter (mm)

o T/R ratio = Top (leaf+shoot) dry weight/Root dry weight
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:

o LWR (g'g")= Leaf dry weight/Total dry weight
o SWR (g-g")= Shoot dry weight/Total dry weight

o RWR (g'g")=Root dry weight/Total dry weight

o Quality Index (QI) =
Total dry weight

Height

Root collar diameter

Top dry weight

(H/D) + - (T/R)
Root dry weight
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Table 4. The plant height, root collar diameter and H/D ratio of T. daniellii seedlings grown at five different container types
in nursery.

Height Root-collar

Sampling Container type (cm) diameter (mm) H/D ratio
KK-SI 500 15.6+2.2zB 2.61+0.43B 6.1+1.2AB
SI 350 17.743.6A 2.79£0.37A 6.4£1.1A
Primary KK-SI 320 14.3+3.2C 2.430.42C 6.0+1.3AB
measurement
KCNR-SI 300 13.6+2.8C 2.32+0.39CD 6.0£1.3AB
KCNR-SI 250 12.5£2.3D 2.20+0.33D 5.8+1.2B
KK-SI 500 17.842.6b 3.10+0.40b 5.8+0.7a
ST 350 19.6+3.6a 3.31+0.46a 6.0£0.92a
Secondary KK-ST 320 16.8+3.6bc 2.84+0.44¢ 5.9+1.0a
measurement
KCNR-SI 300 15.9+3.0cd 2.73£0.45¢cd 5.9+1.1a
KCNR-SI 250 14.842.4d 2.58+0.30d 5.7+0.8a
F-value
Sampling Source - - -
Height Root-collar diameter H/D ratio
Primary 34.85 27.35 244
measurement
Container type
Secondary 26.82 34.63 0.77
measurement

*Mean+SD (n=120). Different capital (primary measurement) and small (secondary measurement) letters in column indicate
significant differences according to Duncan’s multiple range test; p<0.05.
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Haxlo] 2 A9 U e} vt ks HTHLee, = EFote] 2 Aol AME U 871 Be=
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Figure 2. The effects of container types on shading rate on root images (20x25 cm) of 7. daniellii grown
at five different container types in nursery.
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Table 5. The root morphological traits of 7. daniellii seedlings grown at five different container types in nursery.

Samplin Container Total root Root projet Root surface Root diameter =~ Root volume
ping type length(cm) area(cm?) area(cm?) (mm) (cm®)
KK-SI 500 2714.2+115.9°B 103.4+5.3B 324.8+16.6B 0.38+0.02AB 3.13£0.39B
SI 350 3415.0£163.8A 128.1£7.2A 402.3+22.7A 0.40+0.04A 3.87+0.47A
Primary KK-SI 320  2057.2+102.4C 72.7+4.1C 228.3+12.8C 035£0.01AB  2.0320.13C
measurement
KCNR-SI 300  1403.2+108.2D 49.5+2.0D 155.546.4D 0.35+0.02B 1.37+0.06D
KCNR-SI 250 671.5£104.0E 23.3+3.9E 73.1£12.1E 0.35+0.02B 0.63+0.12E
KK-SI 500 3318.5+297.5b 132.6+17.6b 416.4+55.4b 0.40+0.02a 4.18+0.76b
SI 350 4548.1+259.2a 194.248.8a 610.0+27.6a 0.43+0.03a 6.56+0.72a
Secondary o1 320 2674.5+384.3¢ 106.3+14.1¢ 333.94+44.4c¢ 0.40+0.02a 3.33£0.47be
measurement
KCNR-SI 300 1958.4+42.4d 81.5+£2.0d 256.1+6.4d 0.42+0.01a 2.67£0.13¢
KCNR-SI 250 1080.4+30.3¢ 41.2+4.7¢ 129.4+14.9¢ 0.41£0.04a 1.27+0.26d
F-value
Sampling Source - -
Total root length Root projet area Root surface area Root diameter =~ Root volume
Primary 236.50 224.55 224.77 2.86 64.46
measurement Container
e
Secondary P 85.39 80.32 80.28 0.69 4132
measurement

“Mean+SD (n=6). Different capital (primary measurement) and small (secondary measurement) letters in column indicate significant
differences according to Duncan's multiple range test (p=0.05).
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A& o7 7hAastelr] wEol| Uehd Auts A}i%u}. = AdolA 87] TF7F ofE AolA ASHE v
13 24727 248 wme] B, AT F7le] A 871Re] 7, 2o W AR Se) 24ge o8
AtA o2 ASUETF =2 KK-SI 320, KCNR-SI 300, 3Fo] LWR(Leaf dry weight ratio), SWR(Shoot dry weight
KCNR-SI 25004 AERAEFS] 27171 @A) =4 Y ratio), RWR(Root weight ratio) & HE-Z%]%|4= QI(Quality
TRtk ShAEL, Bele] Aol ARAA] 24ust  index)S TSl §7184 W AKUES} wEe| Eo|
A Skl iAo r YEderk W& KK-SI 5003} o FFE PIA=A] HlAL EAS=d ARSIt
SI3S0o A A ek ol A8 Mefl & 42S Bud vjae) 3R dojAlt AEES 7 3
719 849 JEFE Wy fEoE ARHT) R Eujel=dl, FE 229 &9 H&2 LWR,
TRES HE9] EF4E Tdst= B (Root) F7 SWR, RWR-Z ©]-&5}o] LtelHthHilbert, 1990). H52]
of tht FARE @ sh= A (Top) FA=A A2t A7 Adstetd HiEo] Repdw A 54wl
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Table 6. The dry weight (leaves, stem, root and seedling) and T/R ratio of 7. daniellii seedlings grown at five different container
types in nursery.

. Container Dry weights (g) T/R
Sampling - .
type Leaves Shoot Root Seedling ratio
KK-SI 500 1.80+0.03“B 0.90+0.01B 1.27+0.05B 3.97+0.09B 2.13+0.05A
SI 350 2.17+0.16A 1.08+0.08A 1.52+0.12A 4.71+041A 2.19+0.08A
Primary KK-SI 320 0.90:£0.10C 0.50£0.05C 0.63+0.07C 2.03£0.22C 2.22+0.02A
measurement
KCNR-SI 300 0.74+0.07CD 0.35+0.01D 0.49+0.04D 1.75+£0.03C 2.23+0.05A
KCNR-SI 250 0.60+0.08D 0.25+0.03E 0.39+0.09D 1.24+£0.20D 2.23+0.24A
KK-SI 500 2.06+£0.11b 1.03+0.06a 2.64+0.10b 5.73+£0.27b 1.17+0.02a
SI 350 2.61+0.09a 1.11+£0.06a 3.20+0.31a 6.92+0.36a 1.17£0.11a
Secondary KK-SI 350 1.69+0.02¢ 0.92+0.05b 2.19+0.02¢ 4.8040.08c 1.19+0.02a
measurement
KCNR-SI 300 1.51+£0.03¢ 0.72+0.01¢ 1.88+0.10d 4.11+0.14d 1.19+0.04a
KCNR-SI 250 1.21+0.18d 0.60+0.09d 1.47+0.08e 3.28+0.35¢ 1.23+0.12a
F-value
Sampling Source Dry weights T/R
Leaves Shoot Root Seedling ratio
Primary 172.22 251.39 133.90 171.47 0.59
measurement .
—S r Container type
ceondary 82.02 38.97 56.32 85.82 0.32
measurement

“Mean+SD (n=6). Different capital (primary measurement) and small (secondary measurement) letters in column indicate significant
differences according to Duncan's multiple range test (p=0.05).

Table 7. The effects of container types on LWR, SWR and RWR of T. daniellii grown at five different container types in nursery.

Sampling Container type LWR SWR RWR QI
KK-SI 500 0.45+0.01zAB 0.23+0.01BC 0.3240.01A 0.48+0.01B
SI 350 0.46£0.01AB 0.23+0.01B 0.3240.01A 0.55+0.04A
Primary KK-SI 320 0.44+0.01AB 0.25£0.01A 0.31+£0.01AB 0.25+0.03C
measurement
KCNR-SI 300 0.42+0.05B 0.20£0.01D 0.28+0.03B 0.21£0.01C
KCNR-SI 250 0.48+0.02A 0.21+0.01CD 0.31£0.02A 0.15£0.03D
KK-SI 500 0.36+0.01ab 0.18+0.01ab 0.46+0.01a 0.82+0.04b
SI 350 0.38+0.01a 0.1620.01¢ 0.46£0.01a 0.97+0.06a
Secondary KK-SI 320 0.35+0.01b 0.19+0.01a 0.46:0.01a 0.68+0.01c¢
measurement
KCNR-SI 300 0.37+0.01ab 0.180.01bc 0.46+0.01a 0.58+0.02d
KCNR-SI 250 0.37+0.02ab 0.18+0.01ab 0.45+0.02a 0.47+0.04¢
F-value
Sampling Source
LWR SWR RWR QI
Primary 2.62 12.35 2.99 138.31
measurement
Container type
Secondary 2.62 7.67 0.40 79.57
measurement

“Mean+SD (n=6). Different capital (primary measurement) and small (secondary measurement) letters in column indicate significant
differences according to Duncan's multiple range test (p=0.05).
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b B 1291 ti(Quoreshi and Timmer, 2000).

12} 24 0|4 LWRS KCNR-SI 25004 0.48% 7}
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oy dAR Fe HolA| U
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