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Abstract: The sensitive response to light environment makes the common light heterogeneity in forests to be a key factor
affecting plant self-renewal. However, the underground root structure of plants lacks in-depth research due to its difficulty in
measuring light. In order to further understand the root response strategy of Casuarina equisetifolia under different light
intensities , one-year-old C. equisetifolia seedlings were used as experimental materials, and four light treatments were set up
to simulate the light environment outside the forest (CK) , in the forest edge (L.1), in the forest gap (1.2), and under the
forest (13). The growth, root morphology, anatomical structure of roots and carbon and nitrogen contents of the seedlings
were measured and analyzed. The results showed that; (1) Under L1, the seedlings took to maintain height and reduce
lateral growth to ensure normal accumulation of biomass. With decreasing of light intensity, the plant height, ground
diameter, leaf biomass and aboveground part of the biomass gradually decreased. (2) In terms of root phenotype, the
seedlings showed a tendency to inhibit longitudinal elongation and promote lateral root growth with the increasing light
limitation, in which total root length, mean root diameter and root volume reached significant differences. In terms of radial
structure, the development of fine roots decreased with the decreasing light. The coarse root growth was promoted in
appropriate shading (1), and the root length, root surface area, and root volume decreased significantly in excessive
shading(L3), except for a rise in the number of root tips compared with CK. (3) The anatomical changes of grade 1—3
fine roots were large. Compared with CK, the cortical cell area of fine roots in grade 1 increased significantly, while the root
radius, vascular column structure and epidermal thickness decreased apparently. The root radius, cortical cell area and
epidermal thickness of grade 2 fine roots decreased markedly, while the vascular column structure decreased obviously only
at L2 and L3. The root radius, cortical cell area and vascular column area of grade 3 fine roots increased significantly.
Although the vascular column structure decreased at L1, both the area of the vascular column and the percentage of the
middle column increased significantly with the continuous decrease of light. (4) There was no significant differene between
CK and L1 in terms of carbon and nitrogen content. At L2, TC decreased significantly and TN increased significantly, both
of which reached the maximum at L.3. C:N decreased gradually with decrease of light intensity. In summary, when light is
restricted, the biomass and carbon allocation of C. equisetifolia stabilized growth in the rhizome portion of the plant,
adopting a contraction growth strategy of “weak uptake and strong storage”. However, when the light limitation intensified,
the imbalance of photosynthesis and respiration led to the imbalance of plant nutrient inputs to fine roots, and eventually

caused the death of trees. The results provide a theoretical reference for the regeneration of understory vegetation.
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Table 1 Effect of light intensity on biomass accumulation and allocation of C.equisetifolia seedings

/e WAL/ . - . M -
g g RORE om B e ey TR i R

Ab ¥ . Relative Relative TH/g

Light Leaf Stem Root Root-shoot
Treatment . . growth of growth of . . . Aboveground .
intensity . . biomass biomass biomass . ratio

plant height  ground diameter biomass
CK 100 8.98+0.92a 0.77+0.13a 1.38+0.16a 1.00 £0.08a 1.08+0.15a 2.38+0.24a 0.47+0.09a
L1 55 10.18+1.01a 0.12+0.03b 1.0+£0.15ab 1.05+0.25a 1.30+0.33a 2.15+0.40ab 0.60+0.11a
L2 30 4.80+1.94b 0.11+0.0.3b 0.72+0.20b 0.69+0.15a 0.77+0.23a 1.41+0.32ab 0.53+0.08a
L3 15 1.12+0.45h 0.09+0.05b 0.59+0.04b 0.70+0.05a 0.66+0.17a 1.29+0.09b 0.50+0.11a

TP EUE N YA AR R 22 |, R —3 R R /NG AR FROR AN R AR B2 7] 1 25 53 ( P<0.05) 5 CK : 100% H #8458 HR 100% natural full light;; L1
55% F1 SR 4618 55% natural full light;1.2:30% H 28 45618 30% natural full light; 1.3:15% F 48425688 15% natural full light

2.2 JEIRXTAR R AMERIE A RRAE (14 5
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L1 A4S CK AP Tt YR 2 R iR I 11 AR MR TR AR RIS | B A bk —FOFE 13
INB R/ IME . 18 BB AR (d>2 mm) BZEL BR T ZOARAQESN T IV A58 hn R L1>12>
CK>L3, BRIV 896hn S 11 RIS, 1 11 I 54518 22 5 115 3 18 2K F (P<0.05)

MAR R IEASFEbR B R, AR & 2 AR 58 4545 b Bt 6 R J32 190 R AIG 22 B i 4 oL a4 (| 2) .
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Fig.2 Effect of light intensity on the external morphological construction of the root system of C.equisetifolia seedings

FRORRR SR BT T R, L1 L2 |13 R AR AL CK FRAIK 15.4% ,22.7% .30.3% ; AR-T-34) B A2 AR AR BRI 2R 30
L2>13>L1>CK, A BRI AA7E 1 35 25 5 (P<0.05) o BLAM ARAEY R LUAREK | LU ERTHIFR AR 14U B ARk
5T BB B AR A BB B35 25 57 (P>0.05) .

http ; //www.ecologica.cn



&t
H

4382 *+ £l 44 3%

2.3 OEsRXT ARSI S5 R 1 2 R

TEAN ]GSR T AN [R) A8 5 A E) 225 1 (g e AN [] (181 3) o B OGRRTIN E , 1 S AN AR B AT AR AR A R R
JE AR AR S B SRR AR T R, R TE L3 A B i /ME (1579.25 pm® 22.03 pm,
0.73 wm . 115.39 wm*.0.07.0.66 wm) , 572240 1 ALz b AHFE 13 ih B i KAH 1463.85 um’, P45 5m £
h CK>L3>12>L1, A8 bRl A7 B 3 25 5% (P<0.05) .

CK N 2 FAR kI AN AR AR B R A A R R I 8 P 3 AR A i s /KO (A B GaR TR

AL PR AR A AREAE R JZ AN AR R R R R A CK SRR 1T CK N 4R 45 R i BV S A 2 B AR
L1 o 25 (0 12 13 % CK W B FFE;

L1 Ry b A0 e 12 A SR 4 CK 3 BT, P L1 FkE e S R s B i R
(0.19.14.09) , H &g & & T HAL (P< 0.05) . ¥t L1.L2 L3 M5, M 2 m AR B 13>12511,
AEEAF AR P S e S BRI , BARR I L1>12503, Ak, L1 L2 & L3 s B4 Fril sh s ik
X TE R 255 (P>0.05) , & K R BEMIZ T T FFEITAE L3 Bk 35/ MA (0.46 pm)

BEGHE SR BT %, 3 S AR (R A AR AR R 2 A0 AR B L1>12>13>CK, R LR 1.2 5
CK W5 TR, HAAb3R4E CK BB 2 F (P>0.05) , AR RARA hAE & LI 7E L1 ik B /ME (457.614
pm® 0.0675) , ¢ CK B %, (FL Rl o g 55 F B iR, L2 L3 R4 A BRI ok | Lt CK R B3 BT, =
BN L3 38 CK B FRE(P< 0.05) , CK NS P A 54 AL B AL 2% 25 5% (P>0.05) 7 1.2
IR 2 e/ ME 0.79 wm,

SesE [ Jck[C LI 2L B L3

8000 50 - a,
< ib E a0l a7
& 2 6000} Zlc > a /:3:1
= BE s0tay pob || F]
& 8 4000 $3% Vlrdee [P g::::
% bbb B 2000 /E:Ei
<X)
2000 ﬂ S 1l %355
0 0 =
LR 28 3% LR 28 3R
8000 1.6 ra
a a
6000 - ~Tb 12 _Elzb a
al Me = b
4000 |- a 22 osl | P c aa 2
b b B d b
2000 aaa Hc% ®E 04l
P 0

(=}

IR 2808 34UR IR 28R 34UR

0.6

HHe

1500 -
0.4 H

1200
900
600 b a
02 |=b ba
oif fte T [ rk (e
0

0
IR 290 39&1‘& LR 28R 3R

20 a
a
b a

1612
LR 2R 39UR IR 2R 3R

a
b
12
b ¢
8
4H lap d
0
2% Root order

()
[

SR HER

Bz E 40
Centreal column area/um? Cortical cell areat/pum? Sectional area of root/um?

/Sectional area of root Epidermis thickness/pm

Central column area

o
[¢]
R385
e & b

(S}

H
O

SN
oot

Ho

3
<

SEHE
Number of catheters
B
SEHRZ
Catheter diameters/pum

S = N W A~ W
1

B3 EENAREERRRABEI LM

Fig.3 Effect of light intensity on the anatomical structure of the root system at all levels of C. equisetifolia seedings
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Fig.4 Effect of light intensity on the carbon and nitrogen content of C. equisetifolia seedings
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Fig.5 Pictures of the anatomical structure of the first to third order roots of C.equisetifolia seedings under different light intensities
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