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Abstract: Growth rate (height and root diameter ) and biomass above-ground as well as twig structure of the
first backcrossed generations of ( BCF,) Tavodium °Zhongshansha 302’ x T. mucronatum Tenore were
monitored during continued three years. The results showed that the average growths of height and biomass
above ground of BCF;102, BCF,118, BCF,61 and BCF, 149 were significantly higher than mother plant T
‘ Zhongshansha 302’ . Among the four, BCF; 102, BCF,118 and BCF;61 might be used as the type of fast-
growing timber forest with their higher percentage ( >50% ) of trunk biomass and lower twig biomass to total
biomass above-ground, BCF, 149 might be used as the type of fast-growing omamental forest with its higher leaf
biomass. The relationships between twig structure and tree height were concluded by path analysis, it showed
that twig number was a determinative factor to the growth of height, twig numbers of the 4 merit clones were
more than that of other clones. Experiments in saline-alkali soil (pH 8.5) indicated that the growth rates of
BCF, 102, BCF, 118 and BCF; 149 were superior to 7. ‘Zhongshansha 302’ except the growth of BCF; 61
were inhibited partly. Genetic properties of the 4 selected clones were verified by RAPD markers.
Key words: backcrossed F; of Taxodiwm °Zhongshansha 302’ x T. mucronutum Tenore; growth; merit

clones; genetic certification
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Table 1 Growth of the BCF; source individuals selected on first round

VAT KR A UHKRE

gﬁ? Growth of one-year-seedling  Selection standard ﬁ?ﬁ&
individuals %}ﬁii;;n) Bﬁii(:gm B+ ﬂﬁﬁ+6‘ of
BCF; 86 "55.5 0.7 2.349  0.519 1
BCF, 149 53.0 0.7 2.002  0.519 2
BCF, 118 52.0 0.8 1.863 1.818 3
BCF, 102 50.5 0.7 1.655  0.519 4
BCF,75 50.0 0.7 1.58  0.519 5
BCF, 64 49.0 0.8 1.447 1.818 6
BCF,91 49.0 0.8 1.447 1.818 7
BCF, 74 49.0 0.7 1.447  0.519 8
BCF, 170 46.5 0.6 1.100 -0.779 9
BCF, 140 46.0 0.8 1.031 1.818 10
BCF, 61 45.5 0.7 0.92 0.519 11
BCF, 55 45.0 0.8 0.82 1.818 12
BCF, 146 4.0 0.8 0.753 1.818 13
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Table2 Comparison of hight growth among 13 cones of BCF; and
Taxodiwm *Zhongshansha 302’

24T 34EAW ASEAR
wws AP wesn o wwse TFSRE
Clones ean helg’hl Mean helg,ht Mean helé’lt increase

of2year's of3year's of4 year's (cmfa)

tree(cm) tree(cm)  tree(em)
BCF; 102 140.85 195.89 284.00 72.0
BCF; 61 122.16 188.39 269.37 74.0
BCF, 118 121.26 184.00 275.33 71.0
BCF, 146 102.27 155.33 211.56 55.0
BCF, 86 102.05 148.10 167.50 33.0
BCF, 149 99.76 143.33 233.22 67.0
BCF;91 91.47 141.78 207.00 58.0
BCF, 140 91.00 125.50 146.57 28.0
BCF,75 90.23 119.46 126.00 18.0
BCF, 170 88.59 113.00 142.09 27.0
BCF, 64 82.77 111.18 132.55 25.0
il 302 71.01 110.74 210.90 67.0
BCF, 74 76.78 102.89 127.38 25.0
BCF, 55 72.84 97.88 142.55 35.0
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Table 3 Comparison of base diameter growth among 13 clones of BCF,
and Tavodium * Zhongshansha 302’
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g BETISE WETSE weEsE § T
Clones Mean helg,ht Mean helg,hl Mean helgn increase
of2year’s of3year's of4years (cm/a)
tree(em)  tree(em)  tree(em)
BCF, 102 2.3 3.4 4.9 1.3
BCF,61 2.0 3.8 5.0 1.5
BCF, 149 1.8 3.1 4.7 1.4
BCF, 118 1.8 3.2 4.6 1.4
BCF, 146 1.7 2.8 3.8 1.0
BCF,91 1.6 2.6 3.6 1.0
BCF, 86 1.5 1.9 3.1 0.8
BCF, 64 1.4 1.8 2.2 0.4
BCF; 140 1.3 1.7 2.2 0.4
BCF,74 1.1 1.3 1.6 0.3
gz 302 1.2 2.1 3.1 0.9
BCF,75 1.2 1.3 1.6 0.2
BCF,55 1.2 1.6 2.0 0.4
BCF,170 1.2 1.5 1.8 0.3
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Table 4 Comparison of biomass above ground among 13 dones of BCF; and Taxodium ‘ Zhongshansha 302’

F Trunk B Twigs B Leaves s | #4> & Biomass above ground

Fae Bf() HEHKG%) ER() BHK%) 2 ERG BHKR)  ER() BCF; /2302

Weight Percentage Weight Percentage Weight Percentage Weight Ratio
BCF, 102 239.8 50 71.1 15 165.0 35 475.9 2.3
BCF, 61 274.0 54 69.8 14 166.1 3 509.9 2.4
BCF, 149 181.4 39 7.5 16 211.7 45 465.6 2.2
BCF; 118 260.2 52 105.6 20 145.1 28 519.9 2.5
BCF, 146 137.0 54 41.4 16 73.5 29 251.9 1.2
BCF,91 106.8 38 38.8 14 131.1 48 278.7 1.3
BCF, 86 .3 50 2.3 23 36.8 27 138.4 0.7
BCF, 64 30.2 56 12.5 23 11.3 21 54.0 0.3
BCF, 140 53.6 53 28.4 53 19.1 19 101.1 0.5
BCF, 74 29.8 57 11.6 2 10.9 21 52.3 0.2
i 302 88.7 4 37.5 42 83.6 40 209.8 1.0
BCF,75 28.2 59 10.8 59 8.6 18 47.6 0.2
BCF,55 2.2 63 6.5 63 6.8 19 35.5 0.2
BCF; 170 34.8 60 8.4 60 14.8 2% 58.0 0.3
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1280bp B F Bt . 519 S1428 I3 Hi B4 1070bp B K BX
1514y S1395 ¥ 3 Y 600bp B BE. 7E 4 M EIRE
—fAH:BCF, 118 ¥ 34 Hh 49 5 &k Bt 23 3k B BUE,
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Table 5 Comparison of twig property among 13 clones of BCF, of
Taxodium * Zhongshansha 302°")

EHER Cone  x1 2 =3 ¥ 5 x6 x7 =8
BCF; 102 0.46 0.35 42.2 67.0 36 25.1 0.45 7.6
BCF,61 0.41 0.30 36.8 55.0 34 22.3 0.38 8.7
BCF, 118 0.54 0.53 46.2 47.0 26 28.0 0.27 8.2
BCF, 146 0.26 0.40 20.7 50.0 18 17.5 0.21 5.5
BCF, 86 0.383 0.42 35.0 48.3 17 26.5 0.25 6.7
BCF, 149 0.38 0.32 36.2 62.0 36 25.0 0.43 5.0
BCF91 0.40 0.34 35.0 63.0 22 20.2 0.33 7.8
BCF; 140 0.37 0.30 36.0 47.0 35 21.2 0.42 7.2
BCF,75 0.25 0.42 18.8 57.0 5 15.1 0.07 5.9
BCF;170 0.35 0.44 34.0 32.0 11 29.4 0.15 4.6
BCF, 64 0.42 0.33 4.3 51.0 28 304 0.35 4.2
BCF; 74 0.32 0.46 31.7 43.0 9 26.2 0.17 3.3
BCF,55 0.33 0.50 31.3 42.0 9 27.2 0.14 5.7

D <1 BEEEAR Base diameter of the longest twig(cm) ; x2: B4
HT 4 Base diameter ratio of the longest twig to trunk; x3: B KH
KJF Length of the longest twig(em); =4: B KB T Upward
angle of trunk and the longest twig (°); x5: 7 H % B Number of
twigs; x6: MBI Mean length of twigs (em) ; x7: M HERE
Twigs(density (No./em); x8: /NE{ K § Mean length of deciduous
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Table 6 Path analysis toward twig stucture and tree height in standard trees'!

(A8 A BRI Indirect path coefficient HEERRY
x1 x2 x3 x4 x5 x6 x7 x8 B coefficient
x1 0.002 1 0.042 8 0.0074 0.02265 0.0273 0.0254 0.0238 0.1515 0.0459
2 0.026 1 ~0.0704 -0.3173 -0.3888 0.1556 -0.4158 -0.1127 -1.1494 0.562 0
3 -0.7206 0.09%9 ~0.0699 -0.4912 -0.5643 -0.4981 -0.228 -1.7494 -0.77137
x4 0.0822 -0.2884  0.0462 0.2732 -0.209 0.2950° 0.2173 0.324 0.5108
x5 0.7995 -0.9594 0.8804 0.7418 0.1371 1.3509 0.66 7 2.8178 1.386 9
*6 0.3649 0.1699 0.4474 -0.2653 0.060 7 0.0757 -0.1709 0.3175 0.613 5
x7 -0.2488 0.3310 -0.2899 -0.2600 -0.4385 -0.0555 -0.1917 -0.946 -0.4502
x8 0.2461 -0.0954 0.1369 0.2023 0.2286 -0.1325 0.2025 0.542 4 0.4756

D o1 B KK 243 Base diameter of the longest twig{cm) ; x2: B HFET 42 L Base diameter ratio of the longest twig to trunk; x3: BIAKE Length
of the longest twig(cm) ; x4: B A T Upward angle of trunk and the longest twig (°) ; x5: 41t Number of twigs; 36: SR Mean

length of twigs (cm); x7: S BB Twigs density (No./cm); x8: /MBI HE Mean length of deciduous twigs(cm) .
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Table 7 Coefficient of determination for twig structure o tree height in sample trees’

BHHERXH 7 (5B B3 Decisive coefficient of two characters to height BRI R AR E R I
Decisive coefficient of
x2 3 x4 =5 % x7 x8 single character to height
x1 0.002 4 -0.0662  0.0075 0.073 4 0.033 5 -0.028  0.026 . 0.0021
2 0.189 -0.3241 -1.0784 0.1910 0.3744 -0.1072 0.3158
3 -0.0714 -1.3624  -0.6923 0.4485 -0.2119 0.598 6
“4 0.7578  -0.2710 -0.1957  0.2067 0.260 9
5 0.168 3 -1.2163  0.3171 1.9235
6 -0.0681 -0.0813 0.376 4
x1 -0.1823 0.2027
A8 0.226 2

U x1: BKHFAZ Base diameter of the longest twig(em); x2: BB TR H, Base diameter ratio of the longest twig to trunk; x3: B KE Length
- of the longest twig(cm) ; x4: BKHABT# Upward angle of trumk and the longest twig (°); x5: 233k Number of twigs; x6: 5P KK Mean
length of twigs (cm); x7: 2R HE Twigs density (No./cm) ; x8: /M EE Mean length of deciduous twigs(cm) .
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Table 8 Survey of 3 RAPD markers in 2 parents and 4 hybrids!
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D FL: KB ﬁ-agmem length (bp); T™: B4 Taxodium mucronatum
Tenore; TZ: H3Hi4% 302 T. Zhongshanshan 302. + : B Appear;

- : KB Not appear
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102.BCF,61 H! BCF, 118 3 Mt R KB iF, Hb
BCF, 102 £ KL, & A K &4 HE S &4 bl
1302 19 17.8%F1 25% o

£9 ETE. UK 302 FEHES BCF, IR 5 F£ERAKEKNR

BRI, BRE 7 B R S, BCF, 118 F
BCF, 102 2 MH LR 5FEA I 302 HEL, BHA
B S ER Y. T BCF,61 76 pH KT 7.5 KL
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Table 9 Growth rate of some 5 — years — old clones of BCF;and parent plant of Taxodium zhongshansha 302 and T. distichum (Limm.) Rich

JARHENHE I (pH 8.5)

B A HMITHE(pH 7.5)

Sea costal area of Rudong county River costal area of Nanjing city
2 LA
H DBH H DBH
(m) (em) L] Kt (m) (cm) GLa] Mtz
H(m)  DBH(cm) H(m)  DBH(cm)
BCF, 118 3.35 5.80 1 1 2.27 2.20 4 4
Wi1114% 302 T. ‘Zhongshansha 302 2.68 3.30 2 2 2.41 2.80 3 2
BCF; 102 2.57 3.10 3 5 2.84 3.50 1 1
BCF, 149 2.48 3.30 4 4 2.26 3.20 5 6
BCF; 86 2.43 3.00 5 3 2.20 2.10 6 7
BCF, 146 2.24 2.80 6 6 2.06 2.30 8 5
BCF; 170 2.10 2.10 7 7
EPH T. distichum (Linn.) Rich 1.82 1.20 8 9 2.07 1.30 7 8
BCF, 61 1.81 1.20 9 8 2.43 2.50 2 3
44 Mean 2.39 2.87 -2.32 2.36

3 W #®

1) 5338 3 FAERKIE, Ak 32 5
BEEZ R B3R PEE 4 LR GH
ZBJ BCF, 102, BCF, 118, BCF, 61 I BCF, 149, #] £ A
R EATR] AR 3% PRS2 3530 S ) FiA

2) BIARKE B A R A EREE NIREA G T A
R BRI, IRAERETRELTEMNEI LR,
ST H BT LAE AR [F] 4 58 R S AR S 6 P 1L S
BEHR, Bk 4 MR ILHERE BCF 61 X ARR+
B pH SN M A EAREA SR . HETHT
AFEL AT M K RIERE

3) ARSI T RSB SRS A K AR
AN BHERRENBERNEERE, IR
WA EZBHAER R IO R MR B R 4L T H B
PRRTGAR , AT AR & JE M SRR B AP SR ALK 35

B mRAOl KR AR AL BT D IE SR E R A 3T RAPD
PR T EFBER R, R
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