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Effects of different seedling stock types on root growth of Platycladus orientalis

and Ulmus pumila’s transplants

YANG Xitian', Sajiki Nobuyuki', YANG Zhen"?, ZENG Lingling' , ZHU Puling’
1 Henan Agricultural University ,Zhengzhou , Henan 450002 , China

2 Xinyang Vocational and Technical College ,Xinyang ,Henan 464000, China

3 Shangshui Forest Technique Spresding Station, Henan Province ,Shangshui ,Henan 466100 , China

Abstract; Different species of stock seedlings differ in root morphology, which have significant influences on the early
growth phases of the planted forest and the stability of the established ecosystems. Taking Platycladus orientalis and Ulmus
pumila as examples, the study investigated the root growth of both seed-base and container seedlings 18 months later after
they were planted. The obtained results indicated that, the total root length and average root diameter of P. orientalis
transplants of the seed-base seedlings were 316.20 cm and 0. 05 mm bigger than that of the container seedlings,while the
total root length and average root diameter of the U. pumila transplants of the seed-base seedlings were 651. 54 cm and 0. 88
mm bigger than that of the container seedlings, respectively. The root surface area of the P. orientalis and U. pumila
transplants of the seed-base seedlings were 40.05% and 73.04% larger than that of the container seedlings. No evident
difference in the total root volume between the P. orientalis transplants of the seed-base seedlings and that of the container
seedlings. by contraries, the total root volume of the U. pumila transplants of the seed-base seedlings was 54.70% bigger
than that of the container seedlings. Numbers of the first lateral roots of the P. orientalis and the U. pumila transplants of

the container seedlings were 42.31% and 30.65% correspondingly bigger than that of the seed-base seedlings. Root tip
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number of the P. orientalis transplants of the container seedlings was 324 more than that of the seed-base seedlings, while
that difference between the U. pumila transplants of both two kinds of the seedlings was not significant. In every treatment,
a significant relationship between the total root length and the root surface area was found. No significant relationship,
however, was detected between the total root length and the root total volume. Average root diameter and root tip number of
the transplants of the container seedlings were independent. Contrarily, average root diameter of the transplants of the seed-
base seedlings showed significant relationships with both the total root length and the root total volume. It could be
concluded that, Seed-base could increase the root: shoot ratio and stimulate the growth of seedling height, root collar
diameter and root dry weight. Thus, young trees transplanted using seed-base seedlings could have bigger potentials to

absorb water and fertilizer, and to immobilize topsoil.

Key Words: vegetation restoration; seed-base seedling; container seedling; seedling cultivation measure; Platycladus

orientalis ; Ulmus pumila
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Fig.1 Total root length and average root diameter of P. orientalis and U. pumila in seed-base seedling and container seedling
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Fig.2 Root surface area and root total volume of P. orientalis and U. pumila in seed-base seedling and container seedling
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Fig.3 Numbers of first-order lateral root and root tip of P. orientalis and U. pumila in seed-base seedling and container seedling
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Table 1 Correlation analysis of root morphology’ s collectivity index of P. orientalis and U. pumila in seed-base seedling and container seedling

JS¥iiSS KHH WAV ERZ HRAER

i H Ttem Total root Total root Aforage root Root li?o é:%ff,s
length length diameter volume
fUiAf1 P. orientalis B Bk 1
Container seedling FKE A 0.952* 1
RAFHEE 0.822 0.642 1
MR 0.495 0.945* 0.839 1
HRIREL 0.790 0.507 0.275 0.228 1
kA SIS 1
Seed-base seedling FE 0.970 ** 1
WAFHYEZ 0.983 ** 0.672 1
AR 0.871 0.965* 0.961* 1
HRREK 0.734 0.946 * 0.339 0.907* 1
Fifi U. pumila ] B 1
Container seedling FEH 0.942* 1
RAFHEE 0.831 0.056 1
AR 0.722 0.906 * 0.857 1
HRIREL 0.553 0.540 0.039 0.396 1
kA SIS 1
Seed-base seedling ETE A 0.955* 1
WAFHYEZ 0.967 * 0.907 * 1
AR 0.860 0.959" 0.977°** 1
B 0.760 0.760 0.610 0.913 * 1

* ;P <0.05; * % ;P <0.01
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Table 2 Root collar diameter, root:Shoot ratio, Root dry weight(g) of P. orientalis and U. pumila in seed-base seedling and container seedling
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{4 P. orientalis BRI Container seedling 2.10(0.31)a 1.11(0.23)a 0.42(0.09)a
LT Seed-base seedling 3.60(0.60)b 1.30(0.28)b 0.59(0.09)b
M U. pumila BRI Container seedling 17.25(3.66)a 0.70(0.034)a 35.83(9.70)a
LT Seed-base seedling 30.45(6.06)b 0.77(0.035)b 55.35(10.79)b
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