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Leaf margin variation and the effect of asexual propagation on the stabili-
ty of leaf thorn
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Abstract: [Objectivel Ananas comosus is an important tropical fruit tree whose leaves have spines or
no spines. The solid leaf spines are inconvenient for field management and are regarded as an important
index to evaluate the economic characters of pineapple cultivars. In this paper, the characteristics of
spines in pineapple leaves and variations in leaf margins were analyzed and the effect of asexual propa-
gation on traits of leaf margins was observed in order to provide a reference for pineapple seedling culti-
vation.[Methods]The leaf margin types and leaf spine morphology were inspected in 14 cultivars from
4 species of Bromeliades. The structures of leaf spines of 5 cultivars including ‘Shenwan’ and ‘MD-2’
were observed with freechand sections. The stem tips from different leaf margin types of the cultivars
‘Shenwan’ and ‘MD-2’ were taken as explants, and young stems were obtained from the axillary buds

on MS medium after about 30 days. The young stems were transferred to MS + 2.0 mg-L"' 6-BA + 0.1
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mg- L' NAA solid medium for proliferation, and then transferred to MS + 0.5 mg-L"' 6-BA+ 0.1 mg-L"
NAA solid medium. The effects on the stability of leaf edge characters between the sucker and tissue
cultured seedlings were compared.[Results] According to the differences in the locations, densities and
proportions of the leaf spines, the pineapple leaf margins could be divided into 5 types: ) completely
spineless, @) spiny only at tip, (3 occasionally spiny, @ occasionally spineless and & spiny. The culti-
vars were further divided into three categories: spiny, completely spineless and intermediate types. Most
cultivars were intermediate type and only very few were completely spiny, but ‘ Yellow Mauritius” and
‘Shenwan’, which account for nearly 90% cultivated area in China, were both spiny. The observation
of the freehand sections showed that pineapple leaf spines were formed by the outward extension of leaf
cells, surrounded by a thick stratum corneum with smooth surface, curving upward like a hook with a
sharp apex. The size, opening angle, color and density of spines varied with the germplasm materials,
the spacing between spines ranged from 1.99 mm in ‘MD-2’ to 9.72 mm in Ananas bracteatus var. Tri-
color; the length of spines ranged from 1.14 mm in ‘Shenwan’ in vitro plants to 2.46 mm in Ananas
bracteatus var. Tricolor, and the opening angle from 22° in ‘Shenwan’ in vitro plants to 55° in 4. brac-
teatus var. Tricolor. Compared with red bract (4. bracteatus ‘Tricolor’) and ‘Yulinglong’, 4. comosus
had smaller but higher density spines with lower open angles. The leaf margin characters in terms of
spine traits were stable among the progenies obtained from suckers or in vitro propagation. The plants
that belonged to (D-@ types could be found in the cultivars of the intermediate types, and different
types could be found even in the same plant. The inner leaf margin characters of the cultivars were un-
stable and greatly affected by the environment. The proportion of spine ranged from 44.74% (‘HD’) to
80.00% (‘Caine’) in the progenies propagated from suckers with spines or not. The @)-@ type plants
could also be found even in the offsprings propagated from plants without thorns. After the plant with-
out spines of the intermediate type ‘MD-2" was multiplied by bud propagation for 8 to10 generations,
the average proportion of plants with spines reached 4.3%. If particular selections for the spine charac-
ters were not performed, the proportion reached 47.78% after 8 to 10 generations of in vitro propaga-
tion, and exhibited no significant difference from those propagated in field. Except for the spines at the
leaf margin, no significant abnormalities occurred in other agronomic traits like plant height, leaf num-
ber, leaf length and leaf width among the in vitro seedlings. [Conclusion] The Bromeliadum plants
have 5 leaf types according proportion of spines and 3 types of varieties according to leaf margin types.
The leaf edge characters for the cultivars with or without spines in whole plants are suitable to be propa-
gated with suckers or in vitro, while those of the intermediate type were unstable. The density, size,
opening angle and color of spines exhibite great variations among different varieties.
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Table 1 Types of leaf margins of Bromeliad plants
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75 Level 2874 Type HFIE Characteristic R Tl Representative cultivars
1 JeHll i B Spineless cultivars
@© 54 TE ] AR AR R B35 51 0 (R 45D SE AL, 2R

Completely spineless

® ISR
Spiny only at tip

® 7R 3

Occasionally spiny

@ 7R TE A

Occasionally spineless

[\S]

FH) 5 Ak Spiny cultivars

® SRR
Spiny

The margin of all leaves of the whole plant was uniformly
free from spineless(serration)

AN (292 cm) 3 4H4RE

Only the blade tip (about 2 cm) has fine serrations

WA 5 I 23 3 TC ) S 823 i A R B — B oA
Spiny tip,leaf margins usually spineless,some blades have
occasionally a spiny

WA A 5 I 388 A 0 S 9 70 I i 2K B —
Spiny tip, leaf margins usually spiny,some blades have
occasionally a spineless

B

Ex R Waninpuls SASOEEIN ¥ € 37 ))
The margins of all leaves of the whole plant are evenly cov-
ered with spiny (serration)

Curaua, Puerto Rico
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HD, individual leaves in a cayenne
group cultivars
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Individual leaves in a cayenne group cul-
tivars

R S e A

Individual leaves in a cayenne group cul-
tivars
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Queen group cultivars
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A. Spineless tip (Curaua); B. Spiny only at tip (MD-2);C. Spineless (Curaua); D, E. Occasionally spiny(MD-2); F. Occasionally spineless (MD-2);

G. Spiny (Yellow Mauritius); H. Spiny (Shenwan); 1. Spiny (Shenwan Tissue Culture seed); J. Spiny (Tricolor); K. Spiny (Yulinglong).
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Fig.1 Leaf margin types of pineapple plants
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Table 2 Proportion of various leaf margin types in spineless cultivars

BIHAT 5 LA The proportion of each type/%

mh A

Cultivar SEATEH BUHRA R HRA R R oty SEpl
Completely spineless Spiny only at tip Occasionally spiny Occasionally spineless Spiny

MD-2 20 14 14 3 50

4% 21 Tainung No. 21 50 10 3 6 33

VE: S A ZE 30 #k. Note: 30 plants per cultivars were investigated.
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A. MD-2; B. Yellow Mauritius; C. Shenwan; D. Shenwan tissue culture seed; E. Tricolor; F. Yulinglong. Bar=3 mm.
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Fig.2 Comparison of the size and shape of leaf spinies among different varieties

P TC I 2R BRI 26 1 SR R A #k Ab , FAth 2 R -
By 10 25 16 i 5 1) BE RNV I - ¢ =R AL (9.72
mm). ¢ EFBH(7.18 mm) . S (6.14 mm) ‘2

JE(5.21 mm) . VS 2H 1% Bk (4.63 mm) | MD-2’
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A.MD-2 Ll :B. MD-2 47l : C. ELJE ; D. & E. #S AR F. = RE:G. K. Bar=1 mm.,
A. MD-2 spineless; B. MD-2 spiny; C. Yellow Mauritius; D. Shenwan; E. Shenwan tissue culture seed; F. Tricolor; G. Yulinglong. Bar=1 mm.
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Fig.3 Comparison of spines density among different varieties
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A. MD-2 spineless; B. MD-2 spiny; C. Yellow Mauritius; D. Shenwan; E. Shenwan tissue culture seed; F. Tricolor; G, H. Yulinglong.
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Fig. 4 Longitudinal section of leaf margin and spinies
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Fig. 5 Leaf margin changes in different varieties during sucker propagation

IR o 51 LB R R A TR 2R 0K 47.78% , A7 Ze HE A 5 0 2
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Table 3 Comparison of the growth of in vitro plants generated from the spine-free plants of ‘MD-2" and ‘Tainung No.21’

Ly R AR 0 AR 3L K I
Cultivar Plant type Plant height/cm Number of leaves per plant Leaf length/cm Blade width/mm
MD-2 IE# HEE Normal plants 35.13+2.13 a 17.7740.57 a 37.89+2.08 a 19.28+0.62 a
A IR R b 38.38+2.35a 15.99+0.51 a 39.14+2.33 a 21.89+0.94 a
Spiny variation in plants
G 21 IEH fEAK Normal plants 96.85+8.14 a 98.37+16.58 a 79.82+4.41 a 45.96+£2.72 a
Tainung No 21 T I8 SR b 105.7347.26 a 73.64+7.54 a 85.08+9.11 a 63.3348.13a

Spiny variation in plants

T AN FVNG FREOR IEE RS A R 7R Tukey 52 3 U S 3 (p < 0.05),

Note: Different small letters followed the means in the same row indicate significant difference (p < 0.05) between varieties and types according to

Tukey multiple range test.
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