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HIRAEBARAC, 768 MRBTEARS AR 061 R FNVRN AR T H Al R AP oA 3, BA R E AN TR ).
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Growth of Young Chinese Fir Forests in Years of Cultivation

ZHANG Lixial'z, CAO Guangqiul’z, LIN Kaiminl"z, MA Xiangqingl’z, SHUAI Pengl'2 '

(1. Forestry College, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China; 2. Chinese Fir Engineering
Technology Research Center of National Forestry and Grassland Administration, Fuzhou, Fujian 350002, China)
Abstract: [Objective] Growth of young Chinese fir trees under 5 cultivation models were studied for the forest building.
[Method] 1In a span of several years, 5 forest building models were implemented for the experimentation on Cunninghamia
lanceolata. Young plants were cultivated according to a randomized block design of 5 existing models, i.e., Yang 020, Yang
061, Guangxi 2G, Fujian Pushang 3G, and the mixed Yang 020/061. The average diameter at breast height (DBH), tree height,
east-west crown width, north-south crown width, individual standing timber volume, and trunk girth classification of the plants
were continuously measured throughout the growth period. [Results] Significant deviations in DBH, height, crown width,
and timber volume were found among most of the trees under different cultivation methods. The differences in DBH, height,
and canopy growth were not significant between Yang 061 and Yang 020/061. The stand structure was uniformly distributed
under Yang 061. Under Fujian Pushang 3G, a normal distribution on the trunk girth classifications with a solid spatial structure
of the fir was observed. Yang 020/061 and Yang 061 had the greatest proportions of trees in the 8-12 cm diameter classes at
60.45% and 41.81%, respectively. [ Conclusion] The growth of the Chinese fir trees under the cultivation model of Yang
061 showed the highest indices and abundant large-diameter trunks among 5 models. It provided the young forest with

desirable development environment and was consider a high-efficiency approach to building forests of Chinese fir in the wild.

Key words: Cunninghamia lanceolata; young forest; genetic control; timber volume; trunk diameter classification
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BU811.58 J7 hm®, JLHAZAMK 135.67 17 hm®, (544
PR 16.72%7, BAREA I EEHERER 2 —,
HEAGAKMRE, ae . MG, aMm5 . &5
WrfE s e S BB SRR, AT AR
ok H 2 mum e f A 4k, B E AN TR AE
% AR AS - B2 fe 3l FE AR 8 0 St 5™, 1 EL %) & [
AMaes, gegEghyEREY, w4k, BT
WA URNG I 288 B HEA Y S5 N 52
AN T 3858 . bRy A7 0 TS AR R
SRR A KR EE R E, R A
b A K R SRR AT ET B, DRI OR R AZ R R Fh AR
K, AT AZ R RN i SR ARG, X g A2
NI @ = I a2 NN 1574 PSS 2 NU N WY 7 N g
BESFELE LA -2 B8 X, [ ApFo it
Y KWLk, #2 AR A% el R 5% 1h 28 76 30 [F i
MEHTE), s AFER I, RMES . BEHHEAR.
TARIN E K R B TR T o TR
AT R IG5 S B B 6 T 4 1 1) A2 A o = il ] 3%
BB LSS, IR s fh TR AT,
AR 3 TP [l R Ah gl A K B 8 FAZ RSS2 48
i 7Bl BLAD ELA R B R AR L
12 R BARR a7 R B FRAE A KA bR =2 1) 5 AT B s s A%
R, M AR MR 5 R AR A H AT W
(1 B st A% A OGP, FESEAT 0 R 58 R R AR 1 1k R
oy 7 23 e st 7 2 LA OE ) it Ae i s A A .
RICH RBERE . A KR AL DA 55 7 it BUAs —
SR U, A meate U L R R e
Ry A% i PR Z G A B T A A T X 4 B A2 K
B W AR A AS 052, & BLUTE W) AE % R A [R]85
ARl AR AN 3 AR Fh el R A 2 8] TG 3% 2
o UARMFRVIA ST AT FR 5 A& o fE 2
KA NA AR, ZToM RN E 5 UL B AR
B, oA B AL s e . LR
ARFEE . AR AR ) —SE 0, A B LA 38
F&E WAL, FERM AT IE N ET A
AP BETR ST SR 4R TR B E RS
AEAS ) DX 3l A2 AR i i 8 R DA TR B A 25 5%,
R 5 5 ) UG 1 Fr B KO R AZ AR R &l i 10 A
PR b7 T A SR R B> o LB e 1 G A ()
Y AW RS AN [ AR S AR 1 5O [R) ok &
SRy FRB AL, 3 A X RN AN [ A2 R R A 4l i AR
AR MO AR . B AR . mdbaliE . SRS
ARKMBREB A F25, WEERRAZ AR R A
JEAA AL 1 AT I N TR BN 38 A KB AR RN T4k
BB RFRON, IR AR N TGRS E
AR R SR HLS R

1 #MH5 7%
1.1 fAREXERR

T2 50 b 57 A A TS B O L
M (26°56'N, 117°47'E), #b &b 5 B 75t
H, YT R, BRI IR, R B I
PE WA . Ak £ I AR L B Y, I R
200~400 m, HEGHER 1050 m, HAKHEHK 150 m, i
XF 5 2% 100~200 m, 3 200~30°, £4E T BIRE
JkHt 1880 mm, LRI 310d, ZAEFHSIE 185 C,
AESEH H BB BOR T 1600 h, HMEE R, FEMIE
o, I XA SRR A, EA R L XA A
FEEBKER, HHEE N T, FEEE, Hik
MRER L, WL Z T )E; Mg KRR ARE
Y1 ( Phyllostachys edulis ) XN TR B ( Pinus
massoniana ) MANEF TR, WIE BAZ ARG H Lk
MR AR, JE A AZ R L R K R 35 R
75.6%, e A A H AKX
1.2 R’

FRogdeee: WAL R A2 AR 020,
FEO6L., JUVE AR . fRE L AR AR ARR T,
hEYE R R YR A ORI AR S, TR
061 ( [& R-SC-CL-003-2018) #il & 020 ( [ R-SC-CL-
002-2018 ) T 2019 43 i[5 ZE Al A1 B 5 Jmy AkOR R
Fokse . SRR AW LEA MY, JE R
R b T AE DX S5 T AZ AR MR

I BE 4D FETZEAR . 3 020 FIVE 061 Fk[H]
TRACHR [N XA 061 (IRZE ) 53 020 (IR ) #&
N1, SR, S FhIE ML AS R 3, B
R R R ST AR — 3, e 15 bR R
b, BEHLTE ALK 400 m® (20 mX20 m), A H
44 IR K I BEAE AR AR, 1 AR B R 2500
#-hm™.

B . R FHBOREE L, IR R X X IR R
60 cm X 40 cm X 40 cm, FAE/NIEIR, A7 250 g
FEEEREALVESEAR, [kt

Wbk I R SR AT g, T 2017 4R
2 FAER—FE M BEREHLIE S AR, FTARIES 2 mX 2 m,
ARG 2018 4F | 2019 4E 6 H % v b 15 47 B i BE |
W T 8 S 0 e
1.3 3 X

2018—2020 4F, RRAETE bR fEAF 1L P 4 B bk A2
KRR . W R PG iR . R b I S A K R
b, CEAREREHLISIY | S0 . SRR L Bl SEEUE
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et AR 25 /N DX BT A DR $E A 001 2818 B8
FH Microsoft Excel 2010 il /F &l Fn 4% , F 4% P i
B, Wm . RIER . s AR . SRS AR M A
PO(E R B L B AR 25 7R . SPSS20.0 #E47
BRI M, 2 HECK H] Duncan £ 55 .

THEAZ ARG BB A B, BB 37 AR B LR
FI 2 2 7=0.000 058 777 042 D7 g O 3
(Kb v Bk, D WiafR, H AME) P %
VU AR A 25 A2 A AP 42 L) 2 em S — A0 BBl R 42
M (D<3ecmN2cm#Zl, 3em <D< 5cm K4
em M, Sem < D < 7cem K 6 cm #2Hr, DL
¥ tElr, Hd D Rhats ), itREEA/DNXNLR
B AR DR AR B SRR IS A 23 1, il AR B o0 A
.

2 ZRE55H

21 EARMLSIRHIBZMEEKES

AERZA B RhAE L 5 RIS 3 A2 /6 42 A KA B0 AL
1o 24EARE, o6l (IRZE) RFpHfRH A, H
B R 1.90 em, 785 RECH 23.78%. HIKIZET 061
RFP, HH AN 1.85 cmo ¥ 020 (IR ) 5t
020 K Fp AR SBE /58 1.12 cm M 1.02 em, —#F 4

KEMKE, MR SHE/NMZZEMEN 0.88 cm, 2 4F
AP 061 R AR 57 061 (IR ) W] 0 & 2 5,
B4R 5 T HA R A 3 4E2ERE, ¥ 061 B AP igfe
B 4.13 em, A AKME, HUOR = RF, H
FAR 34 ME A 3.99 cm. ¥ 020 (JR2C) 5 020 KA
RIE Sy 9 A 2.51 cm Fl 243 cm, —FH A KEZBHK
%, R S&E/NMMEZEMN 170 cm, 061 (1R
) Maiens 32BN 28.89%, 3 4EAETE 061 R FR g2
R F 020 57 020 (IR ). 4 F4EmE, Mtz
KB 2HE 061 (R3S ) RF, HIGMEK 7.26 cm;
FRJETE 061 R, HBEIE N 6.56 cm, EF R
BOH 25.15% ¥ 020 57 020 (TR ) Mte 3508 43
H5.58 cm Fll 5.47 em, T HAKEME L, Hik
KM ZEE R 1.79 cm, 4445 061 (I3 ) B
T g 78 . 2 R HoAth R

TE24EA L A EERE, 061 (TRAS) RAFEYY
AR R R R R, 3 ARARRE, Y 061 AT fits
R, 7020 BN 5P 020 (IRAS) “FH M iR 4 2% .
061 (TR3E) RFMWAR S RER/N. 3 A MR
AR T 2 AR, R 2R R AR A
o B b, 44 AR AR AR K AR T 3 AR AR
061 (TR ) FZA R Al #2E Ksl EEmih TR £ .

#1 TREIRMYME AU E/IFREK

Table 1 Growth differentiations on average diameter at ground-level/DBH ratio of young Chinese fir

24F2E 22 344 3a A4FA da
pasii - - -
Treatment HOAE BRAM Wt by BRAM Mt 81t BREH
Ground diameter/cm Coefficient of variation/%  DBH/cm Coefficient of variation/%  DBH/cm Coefficient of variation/%
T‘E#ﬁ . 1.71£0.46 b 26.90 3.87t1.96a 50.65 5.68+£1.60 ¢ 28.17
Guangxi second generation
AR =4
. A . f . 1.67£0.45b 26.95 3.99+1.32a 33.08 5.67£1.98¢ 34.92
Fujian Pushang third generation
¥£061
1.85+044 a 23.78 413+136a 32.93 6.56+1.65b 25.15
Yang061
7020 1.02+045d 44.12 243+1.10b 45.27 5.58+1.53¢ 27.42
Yang020
JERF
#061 ({Ebl%) 1.90+0.52 a 27.37 398+1.15a 28.89 7.26+232a 31.96
Yang061 (mixed)
B020 CEAE
7020 GRZD 1124051 ¢ 45.54 2514+1.04b 41.43 547+1.78 ¢ 32.54

Yang020 (mixed)

FIBVEARE G A RN F AR R A 2 7 8% (P<0.05). T,

The data with different lowercase letters in column mean significant differences (P<<0.05). The same below.

22 EARMGRMMSEKES

& 20, 24E4m, ¥ 061 51 061 (TRZE)
RFp i, HEEER 126 m, ¥ 061 RFpAS R
FEON 21.43%, ¥ 020 (TRZZ ) 5 020 R AR E 3

50590 0.82m A 0.79 m, —FHAKFHKE, H
iRk, /R R 22N 047 me B2 E LA
2AEATE 061 RFP R 5 51 061 (IRAS ) i) G & 3% 22
S, RAR S m T AL R A 3 ERE, V061 R
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WE ik, HIE R 3.18 m, HUIERE 061 (JRAS)
RFFH 3.00m. ¥ 020 (IR38) 57 020 R A =3y
B4 251 m fl 245 m, —HFEKFEHRE, K
iRk, /M2 073 m. 7061 (IR K
P v A8 S R B 15.33%; 3 447 061 ELFP R i
FERTHM A, 44540, ¥ 020 GEAZ) BAH

R, HIME A 523 m, HKEE 061 (R 5
061 BFP, HR EAESHH 5.02m, 498m; =
BRI B M R 4.59 m, HAKFWR 2, Hib
R R/ AWK 0.64 m. 1061 BLFRRY 5725 S
FHON 13.25%. 4 4FLEVE 020 R AR 3k T Hif
KAFh, 7F 061 57 061 (IR ) ZHFARE.

®2 TRIRMYRHHMSEKRESR

Table 2 Growth differentiations on average tree height of young Chinese fir

24F4E 2a 34E4 3a 474 4a
g
Treatment HfE AR5 R ¥iE A5 5 ¥E AR5 R
Mean/m  Coefficient of variation/% Mean/m  Coefficient of variation/% Mean/m Coefficient of variation/%
S 1.174£030b 25.64 2544056 d 22.05 480091 ¢ 18.96
Guangxi second generation
fE A =A%
o EALESAC a1 30.39 2.8740.86 ¢ 29.97 459£1.10d 23.97
Fujian Pushang third generation
7061
1.26+0.27a 21.43 3.18+0.80 a 25.16 4.98+0.66 b 13.25
Yang061
e 2
#020 0.79+0.30d 37.97 2.45+0.56 d 22.86 5234+0.83a 15.87
Yang020
H
o6l R 1264031 a 24.60 3.00£0.46 b 15.33 5.02+0.82b 16.33
Yang061 (mixed)
Dert VE 2R
FE020 (JRZD 08240304 36.59 251+057d 2271 4.88+1.01 be 20.70

Yang020 (mixed)

2AEERE, P 061 RFPCEIIR SRR, HILAR
RN, 3AEARE, TE 061 RAEERE R, VE
061 (RZE ) RFPAR S REUR /. 44E4 0, ¥ 020
(B2 ) RF-FIM SR SRR, 7 061 RFIER R
oo 3HEAMM &S A RKMEK T 2440,
061 AZA R iR e 2B I R SR bR, 4 AR A R e 2 1K
FHEET 3 AT, T 020 A2 KRR v A K fe b
23 MARMGBHBEREREKESR

HH2e 3 AT, 24FA:mF, ¥ 061 R0 AR 7Y 5 i A1
bR AR &K, HIME 35150 0.94 mFl 0.96 m,
HR R AR =R 061 (TRAS) KAl ¥ 020 (TR
22 ) 5 020 B 2R PG ARG AL e iR AR K R A 22
BN 0.61 . 0.61 F10.54, 0.55m. 34E/AERF, #Ea
AR AR AR P i A R A e R AR K Rk, HE S
S 1.72m F1.66 m, HUOEHE 061 AT 061 (1RAS)
RFF, ¥ 020 57 020 (TRZE ) AP AR 78 Al g AL e i
R FEMEE, WE R 131, 124 f11.22, 121 m,
ST 3FEAS 241 061 KA HEIE 57
061 (IRZE )., e = RZAESEARE, H=F%
i Em T HALRFN . 44E40F, 061 (R ) R
Tt 2R VG e e R e b e e A R g kL LIS (E A S ok
2.67m M 2.63m, HyJEmmdE = AR, HERME

JC e MR EI(E A3 50 R 2.52 . 242 m; 020 (IRAS) B
FhAR PG g e e A= K R B e 22, BEB N 2.10
m. LEZH KM 4447 061 (TR ) BAEiF
9 KT A R A

QAR P 061 RFPEINE KRR, HHAR
FER N 3AFAERE, A = AR R A A A K R
AR R RN, KRV 061 R Fl . 4 4R, ¥
061 (B¢ ) RMERAKRK, W 061 RFAERR
Bl e 3 AR R I AR K AR T 2 AR, R =
FRAZA R R e i A A SRR TR, 4 47 A= 1 el et A 4 A
BT 3 AR, 1020 A2 K R 5l e A K SR bR
24 MARMGBHMINEKESR

M4, 34E4Am, ¥ 061 57 061 (R )
ROFp b BB R, 3 E 43 0 Ol 3335.76. 2713.50
em’. ¥ 020 (B2 ) 5 020 B AR FUE (K R BLEE
%, HIMESBIH 1160.04. 1053.69 cm’. A [F#2 A
KA B EEHET A 7 061>7E 061 (R ) >1#
Ak = > > 020 (IR ) >
020, 34FEAVE 061 KA A4 R I 25 KT Al R A
4AEARE, 061 (TR3C) 51 061 B Al B K,
HIE Ak 14417.44, 1117348 em’s TP 5
7020 (VR3S ) RAFM A K FRIMAEL 2, HIE 5
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Table 3 Growth differentiations on average tree crown of young Chinese fir

B 244 2a 344 3a A da
Ab 3 SR
Treatment Crown width BE TR ERH Bl TR ERH B)fE B
Mean/m  Coefficient of variation/%  Mean/m  Coefficient of variation/% Mean/m  Coefficient of variation/%
i AT 0.88+0.28b 31.82 1.55+0.37b 23.87 2.2240.57d 25.68
AR East-west ’ ’
Guangxi second
generation Ft 0.87+026b 29.89 1.50+038 b 25.33 22240.54d 24.32
South-north
p i}
East-west 0.92+0.24 ab 26.09 1.72+0.40 a 23.26 2.52+0.52b 20.63
R =AY e
Fujian Pushang third generation &k
0.93+0.24a 25.81 1.66+0.38 a 22.89 2424050 b 20.66
South-north
Rl
0.94+0.22a 23.40 1.68+0.41a 24.40 2341044 ¢ 18.80
> East-west
7061
Yang061 wdk
0.96+0.23 a 23.96 1.65+0.41a 24.85 2.3410.41 be 17.52
South-north
ENi
0.54+0.24d 44.44 1.31£0.39¢ 29.77 2.35+£0.50 ¢ 21.28
e East-west
7020
Yang020 ik
0.55+0.24d 43.64 1244034 ¢ 27.42 2.2840.50 cd 21.93
South-north
p i}
East-west 0.91+0.27 ab 29.67 1.681+0.41a 24.40 2.67+0.63a 23.60
061 (JRZ) askwes
Yang061 (mixed) ik
0.92+0.25a 27.17 1.64+041a 25.00 2.63+0.63 a 23.95
South-north
Rl
Fast-west 0.61+0.27 ¢ 44.26 1.2240.33d 27.05 2.10+0.54 ¢ 25.71
V020 CIRAD) astwes
Yang020 (mixed) &k
0.61+0.27 ¢ 44.26 1.21£031¢ 25.62 2.10+0.55¢ 26.19
South-north

R4 TEIRMYEHMMRERESR
Table 4 Growth differentiations on average timber volume of
young Chinese fir

34 3a A 4a
Pz
Treatment HE . A .
Mean/cm’ Mean/cm’
_T“ﬁ;ﬂ . 2523.54+1815.07b 8435.03+4776.17 ¢
Guangxi second generation
R LA

. . . 2602.99+1575.64b 8705.84+5407.89 ¢
Fujian Pushang third generation

V061

i 3335.761+2021.01a 11173.48+4632.82b
Yang061

7020 1053.694+820.63 ¢  8554.661+4367.99 ¢
Yang020 DA R '

061 (A

2713.50+ 137558 b 14417.44+6732.91
Yang061 (mixed) a

020 GEZD

1160.04£802.55
Yang020 (mixed) ¢

8193.85+427591 ¢

h 8435.03 . 8193.85 cm’. N[RIAS A B Fh b R HE
Pl 7061 (TRZE ) > 061 > fw i I =10 >

020 > P8 0> 020 (I3 ). 4 47 061 (R
) R E KT A R

TE 344 L 44E40E, 7 061 5V 061 (TRAZ)
B P A FERIA BBk, ¥ 020 57 020 (3R2 ) RLF
M RERE I
25 EARMGRKENSHES

PR ELAR R B AT RS2 AR50 25 4 1) BE AR AR
z P R A BFAE 4 48 A 42 W 43 A 175 00 L
K1, i 1 af %, ¥ 061 57 061 (IR ) K Fhbs
YHEH AR B A3 A X 2~ 12 em, oAt B R RO AR By
A XA 2~10 ecm. 7 061 (JR3C ) B g i b
FUE AR IESS MG, B mE AR, frifE iz A
MRRTE 8~10 cm AW 3 AT 22, HAh R A EEA | 52
ER A, bR AZ R R HTE 6 cm 12 B 43 A1 B
%, fEE AR AR RIS, UL AR A
BONAEL, Moy aS MES O E 2%, A5 25 H R
BOMBAE, VE061 57 061 (IR3S) BAMRAERLTE 2~
4 cm FRBTHE 8~10 e A=BTARI 352D, ¥ 061 57F 061
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(JBZZ ) MRHLTE 2~4cm. 8~12 cm AR AR AR 5
SRBUE 2 L4 5l 18.90% . 41.81% Al 21.36%.
60.45%; T VE 020 5 ¥ 020 (V3 ) B Fh b i b 7%
2~4 cm BB EE 8~ 10 cn AR BR A 43 M3 &2, H 2~
4 cm. 8~ 10 cm 72 B MORBRA 5 SAREOW A 4t o
1K 39.36% . 18.09% F136.08% . 21.13%. PEHEE 061
AR AE ) W8 PRI A K 1 1 RAR B AR, TVE 020 B
FREIHIA S 2/ METAMOR, = BRAEH Y R
o AR OGN E A

Guangxi second generation Fujian pushang third generation
B £ 061 Yang061 m 7 020 Yang020

O ¥E 061 (JR2Z) Yang061 (mixed) @ ¥ 020 (£%2) Yang020 (mixed)
45 ¢
40 +
351 _
8 30}
251 N
20+
15+

g
o N

2 4 6 8 10 12
#Br/em
Diameter class
1 FERMMBHRERDHES

Fig. | Distribution of trunk diameter classifications of young

PRI T 43 L %
Percentage of trees

Chinese fir

3 kb

WiFE M, SRR AGMIRE . W, iR
BB B FUAE KB R R RN 22 5 £ B B B M K
o, XA S EE RN TEERNIIRK, X5
SR I A B A L 45— B, B AR AR IR 2%
R [ AR BRI AR KA e BB 4R B
£ G RIF Tt e I T AN TR LA A e R R 22 S |
TRAEAEKZES, BANAELLHESR; HX
AU BN T (S N iR N L NI P N B S
AR A L, S5 R R TR S A
R [R) A= K BT RZ A Rl U B A5 L Y 25 LB ARLLE
6] f) 22 S 9 IR B4 K. TS e SR 5T
WA A 55 AR T i b B2 A L,y R PR 2T S 3
R 2 AR RN, R B B S 1 2~8 4F A 1Y
3 AR 1 ARFD T B B A R B AR, T R
F 2 i B A HLR (] A B 7E RS [ bR 4347 5 505 7]
BERFR S T RAp > 2% R AR %,

SRR AR S A T R I R A RN, T G
ZA B bR R RS 4 B T S A W R AR BT Y
FE I, ARFIILE R RS, 76 4EARN, Rk

KA R IR TOME R RAERLF, B4R Ak FREE R R
061 23 2 fm T LA, M 020 ABA R . [T,
JC A IR A2 T RO A L T S AR R A R Fh 22 [R]AH AL
fRE% AMAK, A RKERREFERIEN—1
M. 4 4FEARE, ¥ 061 (RS WIMiE . wif . 41
TR 205 T 061, W 22 5 NI s ¥ 020 IR
B R B T 020 (RS ), K AnAt A
25 AR, UBITE IS ARHT IS 061 S5VF 020 1RAC1E
MRAEHE TP 061 25 WA KAg bR iy A K i, (HIFRA
TR HERE 020 A9 A=K

2~ 45, YR 061 5V 061 (TRAC) RFMAHEL
TIHAD R AP MR . B R AR K AR AR
SEBAR /N, UL R A AR 061 R A&, oS
B AR BRI SRR, ARG 0 A K o A R 2 LA
B, R T A TR E S A, A
T m H AV . MR &I KA bR, XF
A BB W e K B R A%, AE R A 0T 1R KRR 061
W06l (JRAZ) Hife . Mofee FIHAR A, HEAR
BHRFE AR A S, MB R B o, Bk
061 ¥ MRAT RS E B 1 25 . Ph 5 22 BT st R
TR 061 fELIE RO = . MR 3 R B AR K
g, Ik AR B o A 6 R AR = AR B R
A5, 061 (IR3C) BB /i B A e, 43 BT
] g SR TR A AR 020 B4R | Sl iR AR A K BRI AR
YA TR 061 R AN 2Z, R 061 (JR3C ) RAD
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