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Radial Transportation Characteristics of Xylem Rays in
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Abstract: The radial transport of nutrients in xylem ray tissues is very important for plant growth and de-
velopment. At present, there are few studies on the radial transport rate of xylem ray tissues. With the
dynamic changes of the age/seasonal growth and development of Haloxylon ammodendron, the character-
istics of radial transport of xylem assimilation products are not clear. In this paper, H. ammodendron, a
dominant species in the Gurbantunggut desert, was used as a test material to study the radial transport rate
of non-structural carbohydrates (NSC) in xylem of different ages and seasons. The relations between the
NSC and anatomy of the xylem rays as well as vessels were analyzed. The results showed that: (1) the an-

atomical features of vessel and ray were increased with the tree age. The vessel length and vessel diameter
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of H. ammodendron were higher in May than that in July and October. The ray height, ray width and wall
thickness of ray cell of H. ammodendron were higher in October than that in May and July. (2) The radial
transport rate of NSC, soluble sugar and starch in H. ammodendron xylem increased significantly with the
tree age (P < 0.05). There was no obvious difference between 13-year-old and 18-year-old trees in the ra-
dial transport rate of NSC, soluble sugar and starch (P > 0. 05). (3) In different seasons, the radial
transport rate of NSC was higher in May and October than that in July (P < 0. 05). The radial transport
rate of soluble sugar in H. ammodendron was the highest in May, followed in October, and then in July,
and the difference between seasons was significant (P <C 0. 05). The starch radial transportation rate was
decreased from May to October, and the seasonal difference was significant. (4) There was a significant
positive correlation between vessel length and the radial transport rate of soluble sugar, vessel diameter
and the radial transport rate of soluble sugar (P <C 0.01), ray height and the radial transport rate of solu-
ble sugar (P <C 0.01), vessel diameter and the radial transport rate of NSC (P <C 0. 01) as well as ray
height and the radial transport rate of NSC (P <C 0. 01). The radial transport function of H. ammoden-
dron xylem was related to the anatomical structure of wood ray and vessel, and shows obvious seasonal dy-
namics.

Key words: Haloxylon ammodendron ; non-structural carbohydrates (NSC); ray; vessel; radial transport rate
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Fig.1 Anatomical features of vessel and ray in H. ammodendron xylem
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Table 1  Anatomical features of the H. ammodendron xylem in different tree age

W Ttem S—igr%)ld l;ifﬁ%ld 18175;3%)1(1 232—3y§r%31d
FEKE Vessel length/pm 71.07+0. 74a 69.64+2.51a 72.95+1.43a 73.05+1. 56a
F4 HAZ Vessel diameter/pm 67.9941.09ab 67.4142.68b 67.3744.19b 73.7240.72a
$148 % % Ray height/pm 170.114=5. 88b 182. 2144. 05ab 189.1147. 90ab 195.5244.91a
BTER 95 ¥ Ray width/pm 12.03+3.02a 13.49+1. 61a 12.17+1. 68a 15.82+1. 85a
I 26 40 Jif BE JEL B Wall thickness of ray cell/pm 2.814 0.37a 2.82%0.29a 2.8940.09a 3.11%0. 31a

TE B0 3R S P S AR AR AN TR % i 300 285 4 S i s 0 3 A 2 A 350 45 4 1 - 08 5 R [ B 3R R [ — 48 B R [ B % 0] 22 55 W 3
(P<20.05)
Note: Data are mean &= SE, the anatomical structures of different tree ages are the average anatomical structure of the three season in the

same tree age. Different letters indicate a significant difference among different tree ages at the level of 0. 05

R2 FREVHRBARIDES HHEE

Table 2 Anatomical features of the H. ammodendron xylem in different seasons

i H Item 5 H May 7 H July 10 H October
FEKE Vessel length/pm 75.34+0.72a 69.79+1.96b 69.9010. 74b
545 H 1% Vessel diameter/pm 75.2540. 69a 61.3542. 54b 70.7640. 58a
BT Ray height/pm 188.20+7. 40a 171.35+3. 88b 193.17+2. 37a
BT 58 Ray width/pm 9.15 +1.04b 14.22 +1.95ab 16.7741. 68a
2% 40 i BE TR BE Wall thickness of ray cell/pm 2.374+0.17b 3.02 £0. 24ab 3.34%£0.23a

TE < B0 2%l 1 YA b v R A T) 2 A JB R A 0 5 6 S 2R 4 AU A 2 4 T S8 R R B R R — TR AR AN TR 20 E] 22
B3 (P<<0.05)
Note: Data are mean = SE, the anatomical structures of different seasons are the average anatomical structure of the four tree ages in the

same season. Different letters indicate a significant difference among different seasons at the level of 0. 05
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Table 3 The radial transport rate of soluble sugar, starch and NSC in different tree ages /(g * cm * « month™ ')

8 4
8-year-old

23 4EA
23-year-old

13 4E4E
13-year-old

18 4F-1:

B Ttem 18-year-old

e 4 R Pk K AL 5 NSC

5 PERE Soluble sugar

0.080=0. 008¢ 0.11220.022b 0.12220.025b 0.153740.026a

0.17540.007¢ 0.21540.019b 0.228+£0.020b 0.26740.022a

TEH Starch 0.09540. 006¢ 0.103%0.008b 0.106£0.009b 0.11440.011a

TE B0 3R 0R S P S AR IR AN R i A2 1) 58 i % W 0 3 A4 2 A 1) 38 il R 0 T A 5 R [R5 RE 3R (R — 48 AR AN TR A il 7] 22
5B #E (P<0.05)
Note: Data are mean + SE, the radial transport rates of different tree ages are the average radial transport rates of the three seasons in the

same tree age. Different letters indicate a significant difference among different tree ages at the level of 0. 05

x4 AAZEFHRBNSCREAHZERIZHER

Table 4 The radial transport rate of the NSC and its components in different seasons/(g * cm ? « month ')

Yt H Item
G54 Pk fb 59 NSC
A EEE Soluble sugar
JE ¥ Starch

5 H May 7 H July 10 A October

0.1394+0.013a 0.06940.010b 0.14240.034a

0.277£0.056a 0.162+0.016¢ 0.225+0.036b

0.1382£0.013a 0.0932£0.007b 0.08240.001c¢

TE B0 5 - 0 b % A T) 2 0 A28 1) 38 i 3 2 R A R 4 A R IR AR 1) 3 A 3 0 S B0 5 AN () S B RO T — 8 R AN ) 2 ) 22
5 i3 (P<C0.05)
Note: Data are mean = SE, the radial transport rates of different seasons are the average radial transport rates of the four tree ages in the

same season. Different letters indicate a significant difference among different seasons at the level of 0. 05

x5 NSCREASHEZERNEHEREHENSERINEMMEXYE

Table 5 The correlations between radial transport rates of soluble sugar, starch as well as NSC and anatomical
characteristics of ray and vessel tissue
54 Vessel B4 Ray
i H Item
K& Length B £ Diameter i Height Yo B Width 2 it B T BF Cell wall thickness
Al PERE Soluble sugar 0.378" 0.751" " 0.657** —0.275 —0.242
VEH Starch 0.467** 0.552"* 0.263 —0. 406" —0.331"
AR G5 B K 15 ) NSC 0.236 0.679"* 0.718*~ —0.136 —0.134

T RRTE 0. 01 K COUID t8 35 FH G s * RARTE 0. 05 7K CRUID W 35 A6 56

Note : * * indicate a significant correlation at the level of 0. 01 (bilateral); * indicates a significant correlation at the 0. 05 level (bilateral)
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JE DRI AR 42 0 AU i A R 0 2K R 3 o [) A Al ik 2% 2
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FEAR TR R EAE i RS, SR mE
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