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Fine Root Morphology and Biomass of Phoebe zhennan Provenance
Seedlings
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Abstract: In order to understand the differences of fine root morphology and biomass allocation among different
provenances of Phoebe zhemnan, the fine root morphology and biomass of 2.5-year-old seedlings of 13
provenances in natural distribution areas were studied by root investigation method. The results showed that the
average diameter, total root length and surface area of fine roots among P. zhennan provenances were different
significantly, with root order increased the average diameter of fine roots enlarged within provenances, but the
difference of total root length and surface area between root orders was not obvious. Allocation of biomass
enhanced as root order increased, which from 1- to 4- grade-root accounting for 6.33%, 14.47%, 25.03% and
54.17%, respectively. Through comprehensive evaluation, the root system of HT, LF, ES and WC provenances
were optimized with high growth potential.
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Table 1 Geographical information of Phoebe zhennan provenances
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1.1 A% A

PRI HOA TP ) 1128 Y5 P T 3 B 0 (105.3833°
E, 29.1500° N), #E44%520 m, J& AR 2 XS,
fie, WETTHE, AR, JCIR—, TRENIK,
IR 2, &BHR, BERA, FVHIRE17.8
C, FREEE3.7C, FERIKIRE-2.4°C FY
H 181398 h, [ 1065 mm., 34 [ b 24
pHfH4.5~6.0, AEJIrhaE, HKRAT.

1.2 #¥

X [ N Ui (Phoebe zhennan) %43 X (MU
JI ERR, SEML ARSI R IR A, BERE
AN FFP IR R B BB, S SRR SR L (R
D)o BRRULMFI 530303, SRHBEHLIX 415515
I, 3KEHE , A ESG R BRI, B
K15 cmx20 cm, 7EAH[RSE A BT,
20124F3 H &R, 20144F 10 H AR, 1ARGE
BFa12.54F o BEASFRREEAMIR T3k AR, AL
B L e B3, AEBK B ARG Fe e 1,
RERFR R, PR i1, RS,

i Fg e 1t RLE B3 T () RE() ()
No. Provenance Location Number of superior individuals Northern latitude East longitude Altitude
1 Ccz %1 Congzhou 4 30.6513 103.6637 820
2 DIY #BILHE Dujiangyan 22 30.7553 103.4166 760
3 CD J&#B Chengdu 4 30.6589 104.0833 500
4 LS SF 11 Leshan 3 29.9510 103.6638 550
5 YA M4 Ya’an 3 29.7922 102.8447 819
6 TL % Tongliang 3 29.8183 106.0392 360
7 MT VHTE Meitan 2 27.6105 107.3697 770
8 WwC % )1l Wuchuan 3 28.3713 107.8668 740
9 BJ #3545 Baojing 4 28.5827 109.6411 488
10 Sz Z%H Sangzhi 7 29.5729 110.0683 380
11 HT 4:[F] Huitong 3 29.2659 109.3643 630
12 LF KX Laifeng 5 29.5007 109.1381 646
13 ES B i Enshi 3 30.0167 109.0593 810
1.3 J5i% (76 A i, TR Al B i S {50 A 73 SRR 19 AR
) 35 VAN > >
HR 2% AR T A S AR WA 1M 2 T2, 2R 1 T390 1, DIk
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Table 2 Mean diameter of fine roots
G5 H4F Order
No. 1 2 3 4
1 0.36+0.01¢c 0.63+0.04¢ 0.80+0.09¢ 1.28+1.32bc
2 0.72+£0.02ab ~ 0.79+0.06b 1.20£1.02ab  1.43+1.35bc
3 0.46+0.03bc  0.55+0.05¢ 0.73+0.08¢c 1.30+1.25bc
4 0.41£0.02¢ 0.68+0.06¢ 0.69+0.07¢ 1.52+1.43b
5 0.70+0.04ab  0.73+0.06bc 1.11£1.01b 1.72+1.89b
6 0.89+0.03a 1.05+0.08a 1.54+1.12a 2.11£2.02a
7 0.79+0.03a 0.81+0.07ab 1.47+1.20a 2.14+2.19a
8 0.74+0.03ab  0.93+0.08a 1.03+1.02bc ~ 2.20+2.08a
9 0.52+0.02b 0.86+0.06ab 1.34+1.23a 1.51+1.72b
10 0.57+0.03b 0.78+0.07b 0.93+1.05bc  1.36+1.53bc
11 0.54+0.02b 0.90+0.06a 1.19+1.17ab  1.59+1.48b
12 0.47+£0.02bc ~ 0.89+0.08ab 1.29+1.32a 1.44+1.36bc
13 0.55+0.03b 0.81+0.08ab 1.10+0.09b 1.15+1.27¢

7 S EE 5 AN [F) 5B 3008 22 57 136 (P<0.05) . R I,
Data followed different letters indicate signifcant differences at 0.05 level.

The same is following Tables.

3 AARAY SR

Table 3 Total length of fine roots

e P Order

No. 1 2 3 4

1 56.25+4.82c  152.89+12.96b 165.53+17.02a 110.75+11.84a
2 73.91+7.13b  150.81£17.34b 120.63+10.25bc 102.08+10.37ab
3 67.68+7.21bc 128.05+15.62c  75.86+8.57d  71.47+8.90c
4 90.58+£8.59a  166.58+17.83ab 179.14£19.63a  82.31+8.36bc
5 56.68+5.68c  127.86x11.09c 111.68+12.09bc 63.97+7.89d
6  83.61x8.19ab 108.85+11.36d 105.41+11.42c  99.69+8.67ab
7 81.10+8.93ab 141.50£14.92bc 114.64+10.99bc  62.32+7.83d
8  86.82+7.85a  181.89+18.74a 109.86+11.14bc 100.68+11.35ab
9 77.54+726b 129.36x14.89c  80.75£9.02d  60.56+7.83d
10 70.36+6.31bc 127.66+13.59c  96.59+9.49cd  92.74+9.54b
11 89.7249.03a  148.07+1529b 133.81+12.55b  80.69+8.77bc
12 71.25+6.72bc  135.64+15.33bc 122.64+12.20b  88.01+9.35b
13 8557+8.64a  146.61£15.72b 176.86+18.57a 117.78+12.64a

AR K 25 R R (P<0.05), FhiCZ. DJY. LS.
MT., WCHIESHEMRKE K,
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24 HEYESTHE
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Table 4 Total surface area of fine roots
R HJF Order
No. 1 2 3 4
1 6.54+1.29¢ 32.66+3.45b 42.40+4.18a  39.74+4.29ab
2 34.584+3.58bc  34.14+3.81b  30.28+3.87bc  39.07+3.84ab
3 13.74+1.55d 19.70£2.02c  16.52+1.94d  26.03+2.53¢
4 20.26+2.36¢ 22.4542.76c  38.95+4.14ab  41.72+4.02ab
5 17.04+1.93¢ 27.19+£2.91bc  37.07+3.29ab  30.69+3.73b
6 53.65+6.28a 29.3942.05bc  29.77+3.62bc  48.38+4.85a
7 54.43+5.69a 59.88+6.04a 28.71+3.71bc  21.21+2.70c
8 56.68+5.91a 51.79£5.29a 32.26+3.22b  32.62+3.44b
9 33.7943.75bc  20.63+2.73¢  22.39+2.54c  30.43+3.71b
10 15.13+1.37cd  19.624+2.04c  24.18+2.81c  38.70+4.06ab
11 35.00+3.80bc  48.33+5.82a 24.31+2.05¢  38.84+3.34ab
12 34.314+3.25bc  19.9842.16c  33.54+3.77b  42.99+4.11ab
13 43.48+5.19b 39.10+£3.99ab  46.33+4.36a  43.36+4.83ab
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Fig. 1 Biomass allocation of fine roots in different root order
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Table 5 Comprehensive evaluation of fine roots in Phoebe zhennan provenances
HF Order 1 2 3 4 5 6 7 8 9 10 11 12 13
Hz 1 0.00 0.68 0.19 0.09 0.64 1.00 0.81 0.72 0.30 0.40 0.34 0.21 0.36
Diameter 2 0.16 0.48 0.00 0.26 0.36 1.00 0.52 0.76 0.62 0.46 0.70 0.68 0.52
3 0.13 0.60 0.05 0.00 0.49 1.00 0.92 0.40 0.76 0.28 0.59 0.71 0.48
4 0.12 0.27 0.14 0.35 0.54 091 0.94 1.00 0.34 0.20 0.42 0.28 0.00
SR K 1 0.00 0.51 0.33 1.00 0.01 0.80 0.72 0.89 0.62 0.41 0.97 0.44 0.85
Total length 2 0.60 0.57 0.26 0.79 0.26 0.00 0.45 1.00 0.28 0.26 0.54 0.37 0.52
3 0.87 0.43 0.00 1.00 0.35 0.29 0.38 0.33 0.05 0.20 0.56 0.45 0.98
4 0.88 0.73 0.19 0.38 0.06 0.68 0.03 0.70 0.00 0.56 0.35 0.48 1.00
MR 1 0.00 0.56 0.14 0.27 0.21 0.94 0.96 1.00 0.54 0.17 0.57 0.55 0.74
Total surface 2 0.32 0.36 0.00 0.07 0.19 0.24 1.00 0.80 0.03 0.00 0.71 0.01 0.48
e 3 0.87 0.46 0.00 0.75 0.69 0.44 0.41 0.53 0.20 0.26 0.26 0.57 1.00
4 0.68 0.66 0.18 0.75 0.35 1.00 0.00 0.42 0.34 0.64 0.65 0.80 0.82
Y 1 1.00 0.33 0.50 0.50 0.50 0.00 0.33 0.33 0.50 0.50 0.17 0.33 0.33
Biomass 2 1.00 0.50 0.80 0.40 0.30 0.00 0.40 0.60 0.40 0.20 0.50 0.40 0.00
3 0.22 0.39 0.52 1.00 0.26 0.87 0.57 0.39 0.17 0.00 0.43 0.61 0.48
4 0.87 0.53 0.73 0.67 0.64 0.58 0.04 0.27 0.05 1.00 0.00 0.55 0.93
M Sum 8.73 10.06 7.04 12.30 10.85 1576 1547 18.14 1421 15.54 1876 1943 2248
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