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Comparison on microscopic structures of vegetative organs of nurse seed grafted and cutting
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Abstract; Taking cultivar ‘ Changlin 40° of Camellia oleifera Abel as the research subject and using a
microwave rapid paraffin section method, the variation patterns of microscopic structures of vegetative
organs (root, stem, and leaf) of nurse seed grafted and cutting C. oleifera were compared, the processes
of callus formation and root system development of C. oleifera under different propagation methods were
elucidated, the internal relationships between macroscopic growth and microscopic structures of plant
were revealed, and the correlations between microscopic structure indexes of root, stem, and leaf were
analyzed. The results show that the callus formation and healing period of nurse seed grafted and cutting
C. oleifera are 0—40 and 0-20 d respectively. After 20 d of cutting, root primordium cell is induced in
the basal cortex of C. oleifera cuttings; after 90 d of cutting, lateral root begins to form. After 40 d of
nurse seed grafting, the callus of rootstock and scion of C. oleifera are completely connected ; after 90 d of
nurse seed grafting, the taproot thickens and a large number of lateral roots are produced. The stem xylem
of the nurse seed grafted two-year-old C. oleifera become thicker, and the stem xylem rate is
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approximately twice that of cutting C. oleifera; the main vein xylem thickness of leaf (334.41 pm) is
significantly higher than that of cutting C. oleifera (249.70 pm), indicating a notable increase in
lignification. The correlation analysis result shows that there are significant or extremely significant

correlations between most of the microscopic structure indexes of nurse seed grafted C. oleifera; the 19

microscopic structure indexes of nurse seed grafted C. oleifera can be divided into four categories at square

Euclidean distance of 4.0, among them, the four indexes of vascular cylinder thickness of root, leaf

thickness, stem pith thickness and root pericycle thickness are clustered into class Il , stem xylem

thickness (class Il ) and stem diameter ( class IV) are clustered separately, and the other 13 indexes

were clustered into class I ; vascular cylinder thickness of root, stem xylem thickness, and main vein

thickness of leaf are representative indexes of root, stem and leaf respectively, and the correlation indexes
are 0.897, 0.882 and 0.650 respectively. It is suggested that the rooting condition of nurse seed grafted C.
oleifera is relatively good, with thickened root vascular cylinder, strong differentiation ability of stem and

leaf xylem, thickened leaf main vein, and increased tissue structure tightness, and nurse seed grafting

can be used as a propagation method for low-yielding forest improvement of cultivar ¢ Changlin 40° of C.

oleifera ; the vascular cylinder thickness of root, stem xylem thickness, and main vein thickness of leaf

can be used as typical indexes to evaluate the developmental characteristics of nurse seed grafted C.

oleifera.

Key words: Camellia oleifera Abel; ‘ Changlin 40’ ; nurse seed grafting; cutting; vegetative organ;
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Fig. 1 Comparison on root system development and microscopic structure of callus of Camellia oleifera Abel under different propagation methods
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Fig. 2 Comparison on microscopic structures of stem and leaf of Camellia oleifera Abel under different propagation methods
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Table 1 Microscopic structure indexes of stem of Camellia oleifera Abel under different propagation methods (X=SD)!

L i 0EN ZXHAR/ pm EREIRE /% ERBIE/ % EWEIE/ % KRR % ZEJH R/ %
Propagation method Stem diameter Stem pith rate Stem xylem rate  Stem phloem rate  Stem cortex rate  Stem periderm rate
ZEPI TG 3% Nurse seed grafting 3 607.86+2.59a 22.26+1.08b 45.55+3.29a 20.88+1.58a 8.05+0.59a 2.57+0.35b
F4fi Cutting 2 686.16+2.67b 57.95+2.19a 22.63+2.27b 10.24+3.08b 5.49+0.14b 3.54+0.11a

Y @51 FOR [FINE TR R L35 25 5 (P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05).

£2 FAREZEAREZEM A B MEIER(XeSD)Y

Table 2 Microscopic structure indexes of mesophyll of Camellia oleifera Abel under different propagation methods ( X+SD) !

PM 6, /pm 8./ pum 6./ pm 8,/ m Sp/ m 8¢,/ pm P/S TST/ % TSL/ %
NSG 558.00+2.03a  7.22+0.37a  21.87+0.8la 17.46+£0.48a 224.14+1.0la 302.49+3.98a 0.74+0.08a  40.17+3.18a 54.21+2.21b
C 436.15+2.88h  4.94:0.23b  18.33+£0.69b  13.27+0.57b 125.87+2.99b 264.69+2.30b 0.48+0.12b  28.86x4.01b  60.69+3.69a

DPpM. = Propagation method ; NSG . WG 532 Nurse seed grafting; C. Ff Cutting. & : I F JEEBE Leaf thickness ; bt £ T )2 Leaf
cuticle thickness; 8y, : M- bR Upper epidermis thickness of leaf; &, : I 2% B2 JEBE Lower epidermis thickness of leaf; Opy: I AR 20 20
Palisade tissue thickness of leaf; 8, : MFARZLZIEE Spongy tissue thickness of leaf; P/S: M#Hf Lt Ratio of palisade tissue and spongy tissue of

leaf; TST: M-2H 212544 % B Tissue structure tightness of leaf; TSL; 202145 F BN BE Tissue structure looseness of leaf. [FF1 H R [A] /NG 71k
TRZE5E 3% (P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05).
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Table 3  Microscopic structure indexes of main vein of leaf of -
Camellia oleifera Abel under different propagation methods ( X+SD) " e —
- TST —
ERERE pm EWOR TR/ wm KRR ILRE/ 5,
PM Main vein Main vein xylem Main vein phloem P/S —
thickness thickness thickness ‘55,»3 =1
NSG  849.70+2.34a 334.41+4.88a 96.35+3.56a Sk
C  638.21+2.53b 249.70+2.95b 56.67+1.18b 5
Ope —
DPM. %573t Propagation method; NSG: 2 il & # Nurse seed s |
grafting; C: ¥4 Cutting. RFPFRFE/NG RN 2T B3 (P< (5;7 _
0.05) Different lowercases in the same column indicate the significant S - _
differences (P<0.05). o 1
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5
SEFRRICHIES  Square Euclidean distance
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epidermis thickness of leaf; 8;,: M~ JEJE Lower epidermis thickness
of leaf; &p, : B2 2 21 JEE B Palisade tissue thickness of leaf; &g, : IH-Vi:
L U ¥ Spongy tissue thickness of leaf; P/S: M- #ifF Lt Ratio of
palisade tissue and spongy tissue of leaf; TST; M2 2145 Fy %5 B Tissue
structure tightness of leaf; TSL: M2 2145 #4) B #3 B Tissue structure
looseness of leaf; 8y, : M EPKJESEE Main vein thickness of leaf.
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Fig. 3  Cluster analysis based on microscopic structure indexes of
vegetative organs of nurse seed grafted Camellia oleifera Abel

Table 4 Correlation analysis on microscopic structure indexes of vegetative organs of nurse seed grafted Camellia oleifera Abel")

JehE FFZRE  Coefficient of correlation

Index Oge 5Rp Oy, 55,,1 Ogy 55,.2 O, 35,»3 dg
g, —0.94 s

Oy, -0.29 0.98

Osp1 0.79 s -0.37 0.95 s

Os, =0.99 0.87 =% 0.95 =% —0.80 =

55p2 0.49 0.48 0.87 = =0.90 0.03

85, =0.79 = 0.38 0.09 -0.29 0.59 = -0.69 *

3Sp3 0.60 = -0.34 -0.51 = 0.53 = =0.51 * 0.81 = 0.88 =

dy =0.95 = 0.97 #x* 0.80 ** -0.70 * 0.88 #x* 0.65 * 0.89 *x* -0.52

oy —0.89 % 0.88 0.76 = -0.39 0.32 0.82 % 0.63 = -0.49 1.00 =
O —-0.55 = —0.92 = 0.08 -0.97 #* 0.38 0.28 0.32 -0.34 0.58 =
Oy 0.91 == 0.59 = 0.85 =0.94 % 0.35 =0.95 % 0.36 -0.23 0.85 =
Oe 0.36 0.46 0.98 —0.88 #* 0.38 0.78 =3 0.32 -0.34 0.28
Opy 0.25 0.78 0.08 -0.69 * 0.90 = 0.83 s 0.90 s -0.49 0.69 s
8, 0.97 == 0.49 0.39 =0.59 * 0.79 = —0.82 0.09 0.41 —0.89
p/S —0.79 = 0.93 = 0.85 = —=0.84 = —-0.85 0.85 s 0.89 0.02 0.85 s
TST —0.84 s 0.96 s 0.89 s —0.84 =% 0.89 s 0.89 s 0.91 = -0.07 0.89 s
TSL 0.85 = -0.65 * —0.78 = 0.80 s —=0.78 0.79 s -0.54 = 0.93 #%  —0.79 #x*
Sy 0.82 #x* 0.98 ** 0.65 * =0.90 ** 0.81 *x* 0.90 ** 0.86 ** -0.51 * —0.80 **




ERRl] i E, 55, FEEGEE SRS E RS T RS N hR 49
43R4 Table 4 ( Continued)

b FFEZRE  Coefficient of correlation

Index oy L. Oue L. Op, O, P/S TST TSL

o, 0.78 s

Oy 0.76 % =0.79 =

O, 0.49 0.86 * 0.79 %

Op, —-0.96 ** 0.98 ** 0.95 ** 0.29

Oy 0.29 -0.53 = 0.28 -0.69 * 0.49

P/S 0.86 0.43 0.97 *=* 0.73 * 0.86 0.90 ==

TST 0.90 = 0.96 #* 0.39 0.76 ** 0.90 ** 0.94 % 0.29

TSL =0.77 ** -0.66 * -0.56 * -0.64 * 0.79 #x* 0.71 * -0.34 -0.42

Ony -0.53 * 0.98 =% 0.95 % 0.98 % 0.92 # % 0.93 % 0.85 0.90 = —0.78 #*

1)3“0: MR JZ IR Root cortex thickness 51;1,: AR R R BE Root pericycle thickness; 8y, : MRYES 1 JEEE Vascular cylinder thickness of root; 55p1 :
ZEBEVR RS Stem pith thickness; &g, : LR R Stem xylem thickness; BSPZ; L8 H B E B Stem phloem thickness; &g, : R EEF Stem
cortex thickness; 85 : 225 J¢JELBE Stem periderm thickness; ds: X 4% Stem diameter; 8, : M J7'JEZBE Leaf thickness; &, : M 51 )= Leaf
cuticle thickness; 8y, : M- K JELJE Upper epidermis thickness of leaf; 8y, : M K JEEJE Lower epidermis thickness of leaf; 8p, : MHIPA: 2 4R
Palisade tissue thickness of leaf; 8q : M-V ZUEE Spongy tissue thickness of leaf; P/S: H#ti b Ratio of palisade tissue and spongy tissue of
leaf; TST. IH-2H 2R 4544 ' 9% B Tissue structure tightness of leaf; TSL: IH-2H U EE R AL Tissue structure looseness of leaf'; Oy I KB Main

vein thickness of leaf. * ; P<0.05; ** . P<0.01.
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Table 5 Correlation index and order of each class index of nurse
seed grafted Camellia oleifera Abel"

P C*EJQ]?‘E’H % ri"ﬁliﬁ P HOARR 2k TﬂF_J%

Index orre ation Order in Index Correlatlon Order in
index class index class

I Ope 0.120 12
Ony 0.650 1 TSL 0.011 13
Op, 0.639 2 |
TST 0.468 3 Oy, 0.897 1
P/S 0.423 4 gy 0.497 2
0. 0.350 5 o 0.417 3
850 0.347 6 s 0.063 4
by 0.307 7 I
g, 0.293 8 O, 0.882 1
Oye 0.256 9 v
O, 0.162 10 dg 0.882 1
Osy3 0.139 11

V85, ML JEIEFE Root cortex thickness; 8y, : AR H ALY )5 AL Root
pericycle thickness; 8y, : HRAEE M JEE Vascular cylinder thickness
of root; &g : ZEBEERIELE Stem pith thickness; 8, : 25 A T HS R
Stem xylem thickness ; 551)2: ZE4) R Stem phloem thickness;
8s.: = JZIEE Stem cortex thickness; O3t 2 JE B R Stem
periderm thickness; dg: ZEH 4 Stem diameter; o : M JE B Leaf
thickness; 8, : M J5iJZJE ¥ Leaf cuticle thickness; 8y, : M L F K
JRJE Upper epidermis thickness of leaf; 8,.: M T 2 K& Lower
epidermis thickness of leaf; p,: IH- M A% 2H 27 JEL B Palisade tissue
thickness of leaf; &g, : I Vi 405 4 41 )5 ) Spongy tissue thickness of
leaf; P/S: M-I} b Ratio of palisade tissue and spongy tissue of
leaf; TST. P-4 225} B 95 B Tissue structure tightness of leaf;
TSL. M2 245 M B AN Tissue structure looseness of leaf; 8y, : -
FEWKJEBE Main vein thickness of leaf.
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