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Effects of pure and mixed plantations of Casuarina
equisetifolia on soil profile physico-chemical properties

WANG Xiaoyan', XUE Yang', SU Shaofeng', LIN Zhipan',
LEI Xiangling”, WANG Yaoshan®"

(' 1. Hainan Academy of Foresiry (Hainan Academy of Mangrove) , Haikou 571100, China; 2. Hainan Agricultural School, Haikou 571100, China )

Abstract: In order to clarify the improvement effect of mixed plantations on soil fertility of Casuarina equisetifolia

plantations, three forest plantations were selected, i.e. pure plantation of Casuarina equisetifolia, mixed plantation with
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Casuarina equisetifolia and Calophyllum inophyllum, mixed plantation with Casuarina equisetifolia and Acacia
auriculiformis in coastal sandy land at Northern Hainan Island. By collecting soil profile samples from different
plantations, the distribution characteristics of soil physico-chemical properties and their differences among plantations
were discussed. The results were as follows: (1) Compared with the pure plantation of Casuarina equisetifolia, the mixed
plantation with Casuarina equisetifolia and Calophyllum inophyllum significantly increased pH by 6.11% and 5.97% at
the humus horizon and 20 -40 cm soil depth, respectively. (2) Compared with the pure plantation of Casuarina
equisetifolia, the contents of soil organic carbon (SOC) was increased by 69.8%—358.3% and 90.2%—-908.3%, and the
contents of soil total nitrogen (TN) was increased by 44.1%—160.7% and 31.4%-210.7% in different soil depths of two
mixed plantations, respectively; The contents of soil total phosphorus (TP) increased by 20.8%—39.6% in different soil
depths from 0—100 c¢m in mixed plantation with Casuarina equisetifolia and Calophyllum inophyllum, and increased by
25.0%-39.6% of 20—100 cm soil depth of mixed plantation with Casuarina equisetifolia and Acacia auriculiformis; The
mixed plantation with Casuarina equisetifolia and Acacia auriculiformis showed the better improving effect on available
nutrients in humus horizon than the other plantations, while both mixed plantations could significantly increase the
available potassium contents in different soil depths. (3) Variance analysis showed that plantation type and soil depth
had significantly interactive effects on the contents of SOC, TN, TP, available phosphorus ( AP ), nitrate nitrogen
(NO,”-N) and ammonium nitrogen ( NH,”-N). In conclusion, the mixed Casuarina equisetifolia plantations can

significantly improve the soil fertility. Hence, in order to ensure the sustainable production, more attention should be

0%

paid to the mixed plantation structures, especially with Acacia auriculiformis, to get better fertility.

Key words: Casuarina equisetifolia, mixed plantation, Hainan Island, soil profile, physico-chemical property

AWK ( Casuarina equisetifolia ) J5 ;= T8 K F|
W e S, A 20 tE 42 50 TR S A TR E L
o, Bk B AR i VR T 7 B ) 2 A R AR
HRR R, HOFR A 30 7 hm® (RS2 AR
2,2005) , AR HA ARG | B KUE VR BT
TR0 B A B VU AR S R BRI M SR AR
F, 2858 AR A B | © 5 B A 25 4 1 Ml 0 Y
P4 ( Chen et al., 2018; ##W FAMBIE £ ,2020) , I+ H
B hEsh T X &R kR R T U
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BT (R BRI AE,2013)
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1 #HEF®

1.1 FF R XHRR

W58 DX T e 45 i T R LR B A A
TR A AR AL AR B AL S 115°58731.07
E40°27'35.5" N, % DX 38 i 94 % 31, 10 4k 5 JEE A
8~10 m Z[H], J& BT A 2 RS, D T X
o DX, R W AR R & 1 684 mm, £
£ T 5—9 A AEHSRIEN 23.8 €, HIEA
T A MK R IE 5 TE R D B i 418, IR AL B
IKNE AR 2
1.2 Eifm iR T HERERME

TR BEHGZ X ACR Y 3 FbR o255 4351
R AR BE 4R ( Casuarina equisetifolia, Cas.) (AWK
- B E W %R 2 M ( Casuarina equisetifolia X
Calophyllum inophyllum, Cas. X Cal.) A MKEE - KN

A1 B 22 MK ( Casuarina  equisetifolia X Acacia

auriculiformis, Cas. X Aca.) , FEHUFEARMEA K 1
Jrm M FER AR AN 2 o, K
RUBORE TV QN 1 s  FELA B 3 Rk h a5 i
3420 m x 20 m MR MITIEHEDT  AE R T5
TEPRACRAE Y T 8 A B, 24250 1 4> 0~ 100 em
SR T, BR 25 W v )2 05 R IR O 2 (JE BRI
JZ).0~20 ¢m . 20~40 c¢m 40 ~60 cm Fl 60~ 100 cm
LJRAYEMGRA A, 3t 45 A A HorhiE
S IS A T ) (Ul RS ) SRR I
BATWR 22 5 B AT RE bl (] S50 %, 2 KT
FEAR L 0 5, BT A 3 AR MR B e (B an
2000) o F3R FH HLAZYE TN S pHL, H1 4% R B0 - Ah
PRI A LR, 2 i R ER I E R, TRV —4H
AP ORI E AW B BRI — KO DGR T
JEARH R Bray 1 S I-SRBEHTMOLOG R 200 E A
RO &, SRR R AR — SRR T E D s A
T, AR $ - 1 2L B A A0 I E A S A
SR &,

R EEMEAER

Table 1  Basic general situation of experimental sites

LT A7) T SUT B N L U L

o = A
b B & Yy I i) Average Average Avera}be Herbage 5 {;
Sample site Family Genus Species Planting  diameter height crown coverage et
time (em) (m) width (%) thickness
(m X m) (em)
AR E LA ABRERE  OARREEE KRR 2009 17.2 11.3 4.0x3.7  50~55 5.1
Casuarina equisetifolia ( Cas.) Casuarinaceae  Casuarina Casuarina
equisetifolia
AR PR — Bt R i HE TR S K ARBRERE AR AFRHE 2004 20.5 10.0 3.8x3.5
Casuarina  equisetifolia X Casuarmceae  Casuarina Casuarina
Calophyllum inophyllum equisetifolia
(Cas.x Cal.) . s
THE B R LUESTIE BEIEHE 2005 2.0 2.2 0.6x1.1 75~80 8.1
Calophyllaceae  Calophyllum  Calophyllum
inophyllum
AR PR~ R A SR S b ARRERE  KBRHE RIRFE 2007 12.5 9.2 3.0x3.2
Casuarina  equisetifolia X Casuarmceae  Casuarina Casuarina
Acacia auriculiformis equisetifolia
(Cas.x Aca.) .
ERES EavE  RMAE 2007 10.5 8.0 3.5x3.8  50~55 6.2
Fabaceae Acacia Acacia
auriculiformis

1.3 St oth

% F Microsoft Excel 2010 &4 k47505 3 3¢
SPSS 18.0 A A H i #E AT Ge 1150, B 3Ry 22
O3B HRER 3 FR 3 2 R]— 4 2 3R A 1 o ) 22
SR, R /N 25 5 2 v (LSD) X % K P Tl 7y

2E AT AT ISR 2R Ty 224307 3 Fhbksr268 R
[ £ )2 X £ 3 PRAL M TR (9 38 B &2 W), ] Pearson #H
IR - S P AR Jo 8] 4 AH DGV 6 AT 0 AT, 3
K- P<0.05, GEitEfdH Origin 8.0 %43
friilf
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Table 2 Herbaceous vegetation types of experimental sites under forest

AR AlbR AR B Bl B 1 SRR S0 AR AR 2~ R AR R TR S AR
Casuarina equisetifolia Casuarina equisetifolia X Calophyllum inophyllum Casuarina equisetifolia X Acacia auriculiformis
& & i & & if B & if
Family Genus Species Family Genus Species Family Genus Species
AT JiéEaR ) JHEAT 2] ATk JiéEaR 1) JHE£1 % RAF 1A RIE 1 7F M
Asteraceae Ageratum Ageratum Asteraceae Ageratum Ageratum Poaceae Cynodon Cynodon dactylon
conyzoides conyzoides
ey RHLAE BT R BT
Chromolaena ~ Chromolaena Axonopus Axonopus compressus
odorata
F2)E KHLAE R itk 7 Bk £ RS
Chromolaena ~ Chromolaena  Euphorbiaceae  Sebastiania Sebastiania Panicum Panicum repens
odorata chamaelea
BN 2 )R &R T iR 2R e i R WO I
Vernonia ~ Vernonia cinerea Phyllanthus Phyllanthus Ischaemum Ischaemum ciliare
urinaria
—R)E — 4L PEHR X PR T ) X bR e G AN 15
Emilia  Emilia sonchifolia Rubiaceae Paederia Paederia Fabaceae Canavalia Canavalia maritima
Joetida
RAH} e UES FAEHE FAEH IR B A} IR E R BEARRE
Poaceae Panicum  Panicum brevifolium Borreria Borreria stricta  Xyridaceae Xyris Xyris indica
LR LR RAH} AR T 4R B P B2 Jm i
Zoysia Zoysia japonica Poaceae Cynodon Cynodon Droseraceae Drosera Drosera burmanni
dactylon
PR} FETR FAEE PR} PR E)R T B FHXR FHE
Rubiaceae Borreria Borreria stricta  Passifloraceae Passiflora  Passiflora foetida Drosera Drosera peltata
SR L CE A s A A I R PWHE WA
Fabaceae Mimosa Mimosa pudica Amaranthaceae  Achyranthes Achyranthes Cyperaceae Cyperus Cyperus rotundus
bidentata
HRZER ALK BAERS W8 b i S B R KA S By W B KA
Malvaceae Sida Sida acuta  Commelinaceae  Murdannia Murdannia ~ Commelinaceae ~ Murdannia ~ Murdannia triguetra
triguetra
PN A= T 2k N7 A s T 2k
Euphorbiaceae  Phyllanthus Phyllanthus Euphorbiaceae  Phyllanthus ~ Phyllanthus urinaria
urinaria
HE i B T8 5 KA
Commelinaceae ~ Murdannia Murdannia
triguetra

2 HERE54H

2.1 RNEIM S 28 T 158 pH £ 41T

&L 2 AT, AR AR 53T 42158 pH Bl 1) T %
FIA) 14 00 2% 328 ¥ 14 i 1 i A JHG v R R AR | R R
BB T SR TR AS AR R JRR B — R A JELTR A2 4K pH
ARNE 535 K 4.47~5.50 4.75~5.90 4.60~5.65, 3 Ff
MR HEARLE] pH /NI S AR B8 -3 2 T VR 28
MRS AR BT — A JETR SR R R gk, Horr,
TEJES B T2 M1 20~ 40 em + )2 F & Hk4) pH 8] 2% 55
13 (P<0.05)  FENEBH TU)Z | A JRR 88— Bt e Vg S TR 28

R 2 v T A P R AR S) R R ZlbR 5 0.27 A
BT IR TR 6.11% , A RR B — KA TR S8 M s
0.15 NEAAL W IE K 3.26% ;20 ~ 40 em T2, KK
B - TR R A MRS AR R B Al AR 7 0.32 AN BT,
BEWRA 5.97% , 383 7 22 53 K1 & B, MRy 2 BU RN
TR BE S pH A 8 25 52 ( P<0.01) , BRI AN
TR R B 1 28 BAE FHG pH TG I 5
2.2 TEHTANBRINE RS HISE

ANTRI RG340 A LR AN 4 S B A S C/N
SAARFRIEQNE 3 iR, BB 3 a3 MLk A
G G A ) T R B ) 48 o B PRI P R
FLHR AR JRR B 2l bR | A R 5 — 3T 2 T B TR 3 MR L AR IR
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* ? ? indicate Casuarina equisetifolia, Calophyllum inophyllum and Acacia auriculiformis, respectively; A indicates the soil profile

sampling sites.

BT SRR JER AR R T 1A

Fig. 1 Planting diagram of different plantations

ANOVA
7.0 q A& (T): P=0.001%* W (D): P=0.000%*
WA (T) x FJE (D): P=0. 989**
6.5 4 [ Amsgitk (Cas.)

AIREE - BRIGHR AL (Cas. x Cal.)
6.0 BB AR - KnHENE M (Cas. x Aca.)

+ 3 pH Soil pH
SN W W
[V =T

<+

i
)
A\ |

11 & N\
Oz 0~20

O layer
T E Soil profile depth (cm)

T TR, D FoR HIERIH I, Rl 430 Fon 7
0.05 F10.01 K F22 R 8, R,

T indicates plantation type; D indicates soil profile depth. * and

** indicate significant differences at 0.05 and 0.0l levels,

respectivety. The same below.

B2 OR[EMRG 2880 + 650 I pH 43 A ReAE
Fig. 2 pH distribution characteristics of soil

profile in different plantations

R AR S TR S AR A HIL AR 5 kAR 53 0 Dk
0.08~8.80,0.37~20.80.,0.79~24.62 ¢ - kg , &A &

AR 43914 0.03 ~0.48 ,0.05~0.69 ,0.08 ~0.83 ¢ -
ke 3 ik S ] A LR A A S R IR
I A A A IR B — A P A SEUTER S8 P > A IR B - 35
JE T TR SRS A JRR B 2l bR, L O[] )2 45 Mgy
8] 2% S 3K 5] i K (P<0.05) o 5 A PR B 4l bk
ATEE , AR — Bl R 3 S TR A MR 4% J2 - 38 HLBR A
AR T R 2 0 69. 8% ~ 358. 3% F
44.1% ~160.7% , A JBR ¥ - K AH JETR 58 PR3 i 31 [
4350 90.2% ~908.3% Fil 31.4% ~210.7% , 45 HLEK
TR T REMIE, N C/N HRE MR NG
B2 e A 2 AR RR B - A TR S AR
Fim TG, T 22500l LR o2
Y TR FE DA e — 35 1 28 EAE R A 38 #L e &
AR SEUL C/N BAW D EL,
2.3 TEHE SRR E5 fHFE

P Pl 4 RT3 4 Tl R A A e 45 ) T R
JE ()38 S AR A R A, AR B PR | A JRR B - 3
=S53R nR 7 N N s R N W S vy N T e
WA RS IE 294 0.107 ~ 0.287,0.137 ~ 0.300 ,
0.149 ~ 0.337 g - kg, &40 & &= 2 08 7 % N
0.098% ~ 0. 133% . 0. 112% ~ 0. 142% . 0. 120% ~
0.150% ,3 Fjbk sy 270 (] 1 18 4 Bl AN 44 & R
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5.0 1

35094 ] ABR 5 84K (Cas.)
—:D 30.0 - NN Ak - i SR AR (Cas. < Cal.)
‘E'/ a B AR — HnAR R Ak (Cas. xAca.)
M § 25.0 B ANOVA
%I § 50.0 1 B (T): P=0.000%*
= o : W (D): P=0.000%*
-E _§ 15.0 - BE (T) < B (D): P=0.000%*
<
% S 10.04
=
<
20
=}
2
wn

O 0~20  20~4 40~60  60~100

O layer
+ B H R BE Soil profile depth (cm)

L2 8 (] B 25 bk Cas.)

IS - BEHREHAEAR (Cas. x Cal.)
B Ao s — U IEGR Ak (Cas.xAca.)
ANOVA

FH (T): P= 0.000%*

WIE (D): P=0.000%*
#HE (T) < B (D): P=0.000%*

a

A
=
Total nitrogen content(g-kg™)

b 232 p2a ba
N S el
O 0~20  20~40 40~60 60~100
O layer

TR JE Soil profile depth (cm)

40.0 7€ [ AHR St 4k Cas.)
aa ACIR# ~ BBIESEIR Bb (Cas. x Cal.)
30.0 - B ARt — MR AEAR (Cas. x dca.)
N ANOVA
BRA (T): P=0.000%*
b TRJE (D): P=0.000%*
Z 20.0 A WA (T) x %JE (D): P=0. 000%*
© a
10.0 1 N
C
0 N &
O 0~20  20~40 40~60 60~100
O layer

T EH W IR SE Soil profile depth (cm)

K3 AN[EAR S 23 - ) T A LR 75
AR SR C/N SRR
Fig. 3 Soil organic carbon contents, total nitrogen
contents and C/N distribution characteristics

of soil profile in different plantations

JINJITL Y o A4S 3 B A A PR B Al A/ N AR 2 — KA
SRS PRORIAJRR 8 - By 2 Vg HE RS AR, i =
M7 ,0~20 em TJ2 T, ABRET B 2 15 S TR S AR I
1o T ARRR B 2l AR RN A B B — K A SETR AS AR, 1
439914 39.6% Fl 23.4% , i {E 20~ 100 cm 45+ )2
TIARIBR B TR A2 PR 0 2 v T AR R B AR AR PR -
TR T TR A PRI I 20.8% ~ 28.2% , AR FR - K
A SRR ARG 18 N 25.09% ~ 39.6% ; 5l 480 5 e i

5 ,40~60 cm )2, AR — KA IR 3K i
FE TR Ai AR, B IR N 20.6% , M5 £ M 4
TR MRS R B A 0T 4 ol R A B
W R T A8 A Y R A A A )
i E I (P<0.01)

2.4 TEHEIRBIFED D HIFIE

ANTRIRGY T A 49850 T A5 R 4043 A R iE A &L S
JR7R o 3 Pl o3-S A 20w 5 e 728 WS 43 ) kg A JRR
4libK 1.30~1.74 mg » kg™ A BREL - 350 B2 I S TR 2SR
1.66~2.09 mg - kg ABRET - K AHEIR S HK1.29 ~
2.21 mg - kg, Hor R RREE 4l AR Y 5 5T Z AT 5L
B AT At 2, 10V A T S A %) i A )2 )
v A A 2, LB 5 T R 1% 3 2 R AR Y
e, (RIS MR 7 5T )22 il 2 v TR RR B
AR, B8 W8 43 51 R 60. 5% F170.2% , 8K T AL IR JE IR
(20~100 em) T ABRET - KA EIRSSHRA 2K
B S AFDCT FICAL PO FR AR B AR, T 2200 e
RPN LA By — 3% 28 HAE 2 % A 5w
TRAWNEEZM(P<0.01),

e 5 TR R B P 380, 45 PR3 R i 1 S B
TRAYREH 3 PR sr S0 + 398 Sl 00 5 A8 I ol A
JRBEAAK 2.05~13.58 mg - kg AR B — Byt A 1A 3¢
TR 2.47 ~14.23 mg - kg  ARREEE - M- AHEIR
TR 3.70~16.22 mg - kg ; %% 1 2 BB & Y R
IR Ry AR JBR B — A R JEL TR B8 M > AR R B — B8 1A SR
SRS AR Al 5 A SRR 88 AR 1L, A RR B - 3
JEE T VR SS MO R 2 — R i AR TR R AS R + )2k
RO & BRI 4.8% ~ 87.2% Fl 19.4% ~
98.2% . J1ZE5 BT R, AR5 28 BRI ) 1T IR B X X
LR B AR SR (P<0.01) 1 = 22 BAE
FHXH TG 25 5

W ) T R B 30, A S R S A E Y R
B BRI R, 5 T 2 B v T 2
FATUZ T 10 45 R 18] - BN S R M S/ & i 25
S P OR R - R A IR MR B & T
R JBR B ORI A JRR 8 — Bt B 1 TR S MR, IS AL
AR 23 00 21.8% 1 21.0% , 5 25 A & 2 19 e 7y
BN 162.6% F1 66.8% , J7 2543 BT & B, ko325 AL
IR L & — 58 HAE A A AL S A
TRANEERZM(P<0.01),

2.5 TEHEEBAEREXST

TSI 3 FIARST 554 T AS R BRAG IR 22 [ 1Y)

MRXREM(EI), LEpH 5HIH . 2H . &
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_A
030 T etk (cas.
ep AIRBE ~ R HHAR K (Cas. Cal.)
~ B AW ~ SO BIR A (Cas. x Aca)
% 0.40 T ANOVA
2‘ FKAL (T): P=0.000%*
1 ped B (D): P=0.000%*
8 x Y . p= *k
4 ‘2 0.30 BRI (T) x HJE (D): P=0.000
ﬁ 8 NN
g 0.20 1 b
| \I“I
¢ N\
S N
= NS
= Ne
= 0.10 A \:::::
. N\
N
0 XX
o1 0~20
ayer
T 3EH R E Soil profile depth (cm)
MSERARTRENZESR,

DS indicates no significant differences.

Kl 4

Yy oy
Total Potassium content (K,0%)

B
0.20 N sk (Cas.) ANOVA
ABEE - B ISR AR (Cas. x Cal )Pk HI(T): P=0.002**
BB AR — KR AR A b (Cas. x Aca. ) B HE(D): P=0.000%*
g BRI (T) <3 (D): P=0.977"
a a a
0.15 1
flj
a
0.10 1
X
0.05 A
0 X
O 60~100
O layer

T HEHIE I E Soil profile depth (cm)

AN IR AR S R - S ) T e e 5 R 5 4 0 A AR

Fig. 4 Total phosphorus and total potassium contents distribution characteristics of soil profile in different plantations

HEREE

Nitrate nitrogen content(mg-kg™)

Available phosphorus content(mg-kg™")

3.0 14
[ Ak 3% 4idk(Cas.) ANOVA
AR - B BRI A (Cas. x Cal.) #RAL(T): P=0.000%*
5 5 | B gk - JontHIBIRASHK (Cas. xAca.) WIE(D): P=0.000%*
a I (T) x JE (D): P=0.000%*
a
4 a
2.0 9% . . \
{~ ab, a
151 b b e
1.0 1
0.5 1
0 5
O(])Fer 0~20  20~40 40~60 60~100
y 2 ) > .
T 3EHEIRE Soil profile depth (cm)
10.007€ 01 AR B 45Hk(Cas.)
ARG - B R SER AR (Cas. < Cal.)
a B AR - KA B A (Cas. xAca.)
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Table 3 Correlation coefficients between soil physico-chemical properties of different plantations
TiH A LAk A N el AR A AR HAER
Item pH SOC TN TP TK AP AK NIN AMN
pH 1
ALK soc -0.749 % 1
2% TN —0.807%:* 0.968 ** 1
2T TP —0.773 %% 0.830 % 0.895 #3* 1
24 TK —-0.436%* 0.582 % 0.664 ** 0.687 #* 1
ARk AP -0.295%* 0.639 % 0.582%#: 0.476%* 0.387 % 1
AT AK —0.785%%* 0.917 % 0.934 %3 0.868 *:* 0.604 3 0.410%* 1
HZAS A NIN —0.832%* 0.937 % 0.939 %3 0.832%: 0.532%#: 0.462 % 0.962 1
B AMN -0.769 % 0.973 % 0.962 %3 0.843 %3 0.600 %3 0.641 % 0.904 #3 0.925 %3 1

R B FRLE 0.05 1 0.01 K- B EA S, SOC. HIEA LK ; TN. 2% ; TP. &8F; TK. £4; AP. H3U; AK. SR,

NIN. fi§7Z5%; AMN. 25 %,

Note: * and ** indicate significant correlations at 0.05 and 0.01 levels, respectively. SOC. Soil organic carbon; TN. Total nitrogen;
TP. Total phousphorus; TK. Total potassium; AP. Available phousphorus; AK. Available potassium; NIN. Nitrate nitrogen; AMN.

Ammonium nitrogen.

W BT A O | AR | S R B A R
I O I O OGSC R At R i
() 14 1 A 2 bl o 25 Y TE AT SR S &R, He e A LA
EE SRR EEOF NI & F0F e LR EP S 4
T HABSEAR

3 Wik 54

AT LS RFW] 5 AR B SRR LE , AR 2 -
DR T SR A MR T A Ak o R L R A5 )2 1
18 pH, T AR JBR 3 — A I AH VTR 38 M5 A JRR B 4l bk ]
TEES, BRE, IR s 1% pH
AIFEFBLEI T REA LR = R R, 25—, B s
S I BT 1 Ak T 2 — | SRR R o
WA T A SIS T R A 5T 1) R A S R TR SRR T
PR & e 5 4 pH 2 TG, B, 5 4l AR
LU, TR SRR R TR A4 AH A T 55 1 AR 2R 20 W 1Y
3 Ry I i, 1E I 2 sE 1398 pH (59K, 2016) 5
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T3 L AR Ve VA i B - S PR T R A
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FEBAE W AR VR A T B A E M 55— T T
TRASHR AU EL , TR 5 0 1) iR 28z i
TR R PR R T T AT L
TR SRR E R, A M TR M Y
A IR AORSSE (B B3 45, 2012) . PP IR S AR AR
FE , A RR B — R AR R TR A MR JZ P S A, — T
AT 55 DR I A SE SR S M 9 7 i v T B R T S TR
M (e AR, 2014) 5 5 — T AT RS2 TR
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e ELo i DR, 97 3 DU R RE S B PRt BEAT R G N1
B HERE AL 7 RT3 vl A A AR KU 155 54
XU, 42 e bRy BT 37 D RE (R AN 58, 2014) o 2R
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