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(1. SR R FMREERE M 51064252, HEMOLBF2EFF BEMOL DFRE T B MOl MoK E: & 8 S S0 80 =  JLaT 100091 ;
3. /N Al RIS, KoK 741022)

FE ORI R R ToH: R A Y20 RR RIES 02 52,2011 4F 3—8 e H 48 KK /INge LRI, DL 2 4R ks To ik
% 1-4.7080 F1015- 1 EH MR, B T CK.6.10,14 ¢ JRE /KR 4 LB W 5335 503 N0 X W Te 2k 2 28 4 2 Bl AR
R, 25RERW . (1) F—LERP 10 g JRE/BRMHR 25 Ay R &S AY R ARK MR ARRRARTHEH
BHE T AR, TR 015-1 WAEYRARRILESERAR L TR 1-4 7080, TR 015-1 7 10 g FRE/HRM
22 AR R AR 3R 89. 44 ¢ .61.30 g.79.97 g.230.71 g, & CK f 1.48 .1.52.2.09 1. 66 % ; KK AR 2 i FLUFIAR
MAA 22667 cm 6260 cm® 578. 14 em® J& CK 1Y 1.94 .1.54 2.43 %, (2) FEH0 I A1 ICM: 5 0814 22 55 B b 52 0 ARk AR A ) G
PR RN IR, EEilEE R0 3 MR A E N R, AR Z dud 8 IAR T AN ERE, 8 A
7] —JC M 2R AT L 247 Wit 22 2k 19 B8 0 7 B3 41K 5 TR — &b 3R J6 kR 7080 WYAR S L i F ok & 1-4 #1015-1, MR 1-4 #1
7080 B4y F-FE 1 i I ZE SRS, T TR R 015-1 FZEmAt4rTE . (3) Fe¥0itEAE 6 H A1 7 H -2 sk A AR AR R 2 T AR Y
B e BOENAE 8 A FZAR AR | b A AR AU AR AR 2 R84, 40 L 7 ik 36. 88% \124.96% (154.79% . X F T 4R
FAE I CE 237 4% , Wi 5 e e Bk R AE L, (4) B SR RTESSECA T, WAy w4y
B2 AR BIAR K AR ARARN AR AR S 2 IE A OG5 MR T LU AR AR R TR AR AR5 B AR 25 17
A s FEAR K At A= B E i 2 TR G R S L B 25 6 A G

SREBIA AR S TEEUHNE A B IR RIEAS

Effects of exponential fertilization on biomass allocation and root morphology of

Catalpa bungei clones
WANG Lipeng', YAN Ziyi', LI Jiyue""", WANG Junhui’, HE Qian', SU Yan', CHEN Bo', MA Jianwei’,
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1 College of Forestry,South China Agricultural University , Guangzhou 510642 , China
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Abstract: In order to study the differences of Catalpa bungei clones’ biomass allocation and root morphology, an
exponential fertilization trial was conducted with three nitrogen dose levels of 6 10, 14 g urea per plant and CK. The

experimental materials were two-year Catalpa bungei clones 1-4, 7080 and 015-1 tissue culture-seedlings. We conducted
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the experiment in Xiaolongshan forestry science and technology research institute, Tianshui city, Gansu province from
March to August 2011. The results showed that; (1) After the end of the fertilization, the root biomass, stem biomass, leaf
biomass, total biomass, root length, root surface area, volume of root and root average diameter with 10 g urea per plant
treatment were higher than other treatments in the same clone. The clone 015-1 showed higher values of biomass parameters
and root morphological parameters than the clone 1-4 and clone 7080. The root biomass, stem biomass, leaf biomass and
total biomass of clone 015-1 with 10 g urea per plant treatment were 89.44 g, 61.30 g, 79.97 g, 230.71 g, which were
1.48, 1.52, 2.09, 1.66 times that with CK. The root length, root surface area and volume of root of the same treatment
were 22667 ¢cm, 6260 cm’, 578. 14 c¢cm’, and 1.94, 1.54, 2. 43 times that with CK respectively. (2) Exponential
fertilization and genetic differences of the clones significantly affected three Catalpa bungei clones’ biomass allocation
pattern. The application of nitrogen exponential fertilization significantly promoted the root biomass, stem biomass, leaf
biomass and total biomass accumulation of three Catalpa bunget clones, while nitrogen deficiency or excess showed negative
effects to the accumulation of biomass. In August the root to shoot ratio of the same clone decreased with the increase of the
amount of nitrogen. For the same treatment, the clone7080 showed higher ratio than the clone 1-4 and clone 015-1. The
biomass of the clone 1-4 and clone 7080 were mainly allocated to leaves and stems, while the clone 015-1 to leaves. (3)
Exponential fertilization in June and July increased three Catalpa bungei clones’ fine root lengths and surface areas,
accounting for the proportion of the whole plant’root length and root surface area up to 96.99% , 86.82% , 93. 10% ,
72.52% . Exponential fertilization mainly increased three Catalpa bungei clones’ volumes of roots. The fine roots, roots,
and coarse roots in August increased by 36.88% , 124.96% , and 154.79% compared with those in July. This helped the
roots intake more nutrients in the late of exponential fertilization, thus would affected the changes in the pattern of biomass
allocation of three Catalpa bungei clones. (4) The biomass parameters and root morphological parameters of three Catalpa
bungei clones were closely related. After the end of the fertilization, the root biomass, aboveground biomass and total
biomass were extremely positively related to root length, root surface area, root volume and root average diameter. The root-
shoot ratio was significantly negatively correlated with root length, root surface area, root volume, root average diameter.
The specific root length was significantly positively correlated with aboveground biomass, total biomass and significantly

negatively correlated with root-shoot ratio.

Key Words: Catalpa bungei; exponential fertilization; biomass allocation; root morphology

RARSEE M RN — N I i A S B, BB AS e 45 F A A B 46 i g A8k, iR AR
P RIARAS AR RIS AR A R 4 B PR ) T o E MR . AR AR R A S EE M R, HoRL 40 2
AARR R EBIIRED | A RTEMAR 2 PR L RR B B L B 5 MR A 3% 3 EL AT WS /K 40 AN 33 43 i T i
FIARER AR 2 . HAT,ARAE 2 mm E2WE R 2 AERI AR bR #E™ . Caldwell ZEHFFE IR 2R 19 3h 245
FEE ARSI TE , 4R AR 4 A PR BE S B TR RR AR AW RE F1 ) Vogt 45 & B F FgR 43R
Bl JE P AR AR Y R A PN T N R AR AR R B2 SR AR s s T ST B AR A R PG U S
1% 1—2 PARB I EAR, W R 1 AR A AR R 10 1 R A FEAR ) 5 ) 4 R A 1T 7 3 W it 20
JE S BEA T K A0 ( Fraxinus mandschurica ) F1E& M # ( Larix spp. ) 1—3 AR A A Y K i) 2—4 Gep
TEIERA 3 PR EAR , USRI 1 —4 SR AITEHAS 1 AR A AR K (BRI B A B 3518 1 SE B 58 XA
PR RZE A AE BT e A B2 X,

F8 U AL R AR A IR NS W Sy ), RS B SR 4 1 T8 B 45 RN AR R BUE K 3R 3 75 oK, R AR
BLTFAHRT A 1 3R 1% 5 40488 o 3 30 3 o 5 U 1 e A o R A U, 15 SRR B A TR G, I 8 A D AR AR Y T
BLFRATER AT i HRt AC R A T R S TR) A K I B 3R 40 T R HA% e 4t AT D 3% T N B 4 v R ) G R
IRIRCRRE S R 1 2 B RE LR B K2 (Picea mariana) B AZ ( Tsuga heterophylla ) . P4 F #E
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(Betula alnoides ) . £ H 7% W #5 ( Larix olgensis ) . L & ( Aquilaria agallocha Roxb. ) | 21 J& 5% ( Calophyllum
inophyllum L. ) FEFh P& T4 I8 EOEAL A R R o), X SeiF AT 5 B4R e AN TR b Rt 12 e £E e
U7, AT A8 B0 A A e] 52 i []— B FPAS [ JC P 2R AR R B2, 2 1 e 28 JHL A 40 i 43 A Jea 1 1 FH L
il DU A
A ( Catalpa bungei) Je- Tk EE Gk KT LIS Bt FIAA AR i R 25 424 Tl AR BB A7 A S 8 5006 FIE X+ 4k
REAS ) Jo: 28 0 A5 4 e 43 Tie AR 2R TE 25 RE R 1 22 S PR 5T LU AT 59 . I, AR SCRIF SR PR B0t A X 3 ARk TG
PE R AW o3 B AR RIE A B2, BT AN [AARARAR R B A5 0 AR (L R , 328 117 A RBCRRE it S 7657 3 R 3 280 3% 4
PEERIS AR B SR
1 #R5H%
1.1 A
I B H A KoK T /NP LMl B2 E 58 BT R, 105°487 E 34°29'N WK 2 1450 m,, J& T T
T2 KA, A F4 R T 12 24 600—800 mm, 4R 178 K 1524 1290 mm , “FYSIEL 11 °C , Bdifde i IR 39 °C L 1
Ui ARSI -19.2 °C, I 180 d,
1.2 R R
RIGA B H R /NS Lol B2 A5 r i ], e B A X — 3500 3 MR e R 2 AR A4 B 1-
4 7080 F1015-1 4 48 £, 2011 4E3 HAPIRF 35 em X 35 em x 30 em (JIEAR x b 4R x &) (464, 4k
LAk, A TR IEKIERR B R RCA SRHE R N EAAUZ AR, FEBURIRFRLE N 7:3 BARM L
Fe skt BRALYE T A pH {8 6. 20, B LT 74. 44 o/kg, 4% 3. 03 g/kg, Wi 1.47 g/kg, 281 20.29 g/kg, Bl fiFt
A 325.36 mg/kg, B 131. 88 mg/kg, AN 372. 94 mg/kg, KT 0.96 g/cm’, MALBRREE 63.64% , HAE
WARHETTL) 20 kg, FFZEW R S5 A NRISATHEAC S, MEICHT, JToPE R 1-4 7080 1 015- 1 191 /& 4 51 4
(26.11 +0.60) .(26.91 +0.44) (26.95 = 0.43) cm, #1725 (4.99 = 0.07) .(5.44 = 0.06) .(5.28 + 0.06)
mm, ] EH KB R,
1.3 MRk
1.3.1 ek
SR AR B0t AL A AL
N, =N.(e"-1) =N, (1)
Ao, NOSAIXERE IR r NS ¢ UOMBAE &, N, R ERE R ORI S, N, AR -1 YRt IE it AE B
0 AR EKE, - IR AN, r B9 E S % Dumroses' "
NT =N (" - 1) (2)
K, NT O ¢ ORGP AR IR 2 RIS A 3 AR ot R X R S 431 me/ ik, BN, =431,
BH CK.6.10. 14 g JRE/Fk 4 MEFL(FK 1), BAA0FE 12 Bk, 5 A 27 HIFERE 1 UOEAE, 488 1 Wk, 3 12
K, P,0s K 14% Ry BERRES A K, 0 2y 50% HIBRIRHH (10,5 o/ #k) MVENRIETE 5 H 27 Hii A, BEARIENE 7
P ad BERRAS JE FH /AN AEARAR AR VE LR AL 4 DTS 1 ANIREESH 10 em BY/NIT, SR J5 5 LA it AL HESF-
TR NS AL N 46% W IR Z AL AL RIS Tk v SR 5 FHBEART [l — b 38 P R A T 5 T GE e J5 TPl TR 2
R, 3 2—3 WOHATREE .
F1 TR R EESER IR MRS (o b

Table 1 Amount of exponential fertilization in different treatments for Catalpa bungei clones

A3 Treatments 18 2 A 3 JA 4 ] 5 JA 6 J& 7 Jd 8 JH 9 J& 10 J& 11 J8 12 J& BT Total

CK 0 0 0 0 0 0 0 0 0 0 0 0 0
N-6 0.109 0.136 0.171 0.214 0.268 0.336 0.421 0.527 0.660 0.827 1.035 1.297 6
N-10 0.131  0.171  0.223  0.291 0.379 0.494 0.645 0.841 1.097 1.430 1.865 2.433 10
N-14 0.146 0.196 0.263 0.352 0.472 0.633 0.848 1.136 1.522 2.039 2.732 3.661 14
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1.3.2  f5FriE

ST OS5 25 H) 546 H23 H) S8 (7 421 H) 512 H(8 H 18 H) , & b3
AR ARRT B R 3 8k AT AR R RIE S FAED PR IE . AR 25 ST IR P
FE R R IEET (W103, )7 M) MARBUAE 55T e Je e Wi E K o 208 4 3RS R AR &, TRk 92 92 vk
T4 PR ETZEAR R T R 100 H 5 LABH IR B AU AR RPK ook, Z 5 R R AR SRR E N,
FHE B E RS (LI 0—2 mm M 2—5 mm FHAR =5 mm) 19 LA-S BUAEPIR R 0L R S8 (BN T
TRAG DU ATBR 28 vl ) MR AR AR AR AR TH AR AR RT3 B AR DL R AR | S AR FORLAR A AR
MR ARARAAT IR 25 M2 I ABERS 76 85 °C FHET 48 h JG PR H/E Wi, M F/EW & =254
Ay R, AR = AR PR R R E =R AR R AR R K = AR K AR A
1.4 Fdlkbss

RGBT R N FHME + AREIR2E, H Excel 2003 XK B 604750 1120 #r fn2 18], 91 SPSS 13. 0 iF
1175224530181 0. 05 JKFEFY Duncan 2 & FbEs,
2 BRE54H
2.1 FEEHAE XA AR TC P 7R AR 43 L 1Y) 52 iRl

32 nPAN, A —JotE RN R AL BE AR 25 AR g R A Y it G e ) T S 0 S B AIR, A7
N-10 Hufsme Kl JotE & 015-1 76 N-10 B4R 25 A fLE AR Wy it T e ot R AL B, 43 50 ok
89.44 61.30.79.97 230.71 g, Hrp AWy fLE A a2 CK 1Y 1.48 1. 66 5, JoPE & 7080 7E N-10 (125
AW 52.79 g, & CK 19 1.97 5, ot £ 1-4 76 N-10 (A48 4 71.93 g, /& CK 19 2.15 15, &0
T (3 3) AFITCHE R BN AR 25 AR Py FLEAE P i 25 A R 3 (P<0.01) . ZE R I, otk
Z 015-1 7£ N- 10 MR AE Yy i FLS AR i o 2 T e oM R AR . JoPE R 015-1 76 N- 10 WA Y iR
5TER 1-4 U N-10 TEPEFR 015-1 Y N-6 2 N-14 LR EF 2540, S5 H e R Ma R %, TR
015-1 7€ N-10 A= 934 i 28 i T H e otk R AL FE (5% 17 otk & 015-1 76 N-10 AT A9 I N-14 0l
F2RFAN) . VUSRI AP RALHE T 3 R T R AR 2R AR R A AR Y s R R AR = 50
HAAR T AR R, LR 015-1 WA ESEGE TR 1-4 17080,

F2 BHIERENBMTERENES M

Table 2 Effects of exponential fertilization on biomass allocation of Catalpa bungei clones

1 Root 2% Stem It Leaf .
B/ S 5 BAEYE/ g
Clones Treaments  EYH/g W% /g EYrs/g Wl HE/g e W% iR/ Total biomass
Biomass Proportion  Growth Biomass Proportion  Growth Biomass Proportion  Growth
1-4 CK 53.34£0. 89f 45.45 0 30.49+1.60f 25.98 0 33.52+0.40e 28.56 0 117.35+2. 04¢
N-6 55.99+1.02¢f  34.03 2.65 48.95+1.70d  29.75 18.46  59.60+1.86cd  36.22 26.08 164.54+3.94de
N-10 64.88+2.61de  33.59 11.54  56.32+2.33abc 29.16 25.83  71.93+0.91b 37.24 38.41 193.13+4. 19be
N-14 60.29+1.59def 32.67 6.95 53.03+2.13bed 28.73 22.54  71.25+1.66b 38.60 37.73 184.57+2.89¢
7080 CK 56.11+1.38ef  46.73 0 26.75+1.72f 22.28 0 37.21£2.39¢ 30.99 0 120.07+2. 18g
N-6 63.93+4.08de  40.67 7.82  39.72+1.59% 25.27 12.97  53.53£2.07d 34.06 16.32 157.18+5. 40e
N-10 74.61+2.65bc  39.49 18.5 52.79+1.98bed 27.94 26.04  61.51+3.66¢ 32.56 24.3 188.91+6.99¢
N-14 67.48+2.35¢d  38.07 11.37  50.91+2.18cd  28.72 24.16  58.85+1.22¢d  33.20 21.64 177.24+2.28cd
015-1 CK 60.54+4. 14def 43.52 0 40.38+1.93¢ 29.03 0 38.19+2.78e 27.45 0 139. 11+8. 60f
N-6 78.82£1.76h  38.46 18.28  56.60+3.20abc 27.62 16.22  69.51+0.64b  33.92 31.32 204.93+5.36b
N-10 89.44+1.20a 38.77 28.9 61.30£0.71a 26.57 20.92  79.97+6.54a 34.66 41.78 230.71+8.12a
N-14 78.03+6.27h  37.37 17.49  57.88+1.38ab 27.72 17.5 72.91+£1.99ab  34.92 34.72 208. 82+3.99h

R 25 07 St o S R0 T2 B SRR IR 5 CK A2, RSNG4 R I MR LB 7522 5 8. P<0. 05)
7] — AL B[R] e B 1A A 0k LB PR AN [ G 2R TR A7 1 S LA, Ik 2R 70801 []— i S Ak AR A 4y k114
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A5 (40. 67% 39.49% 38.07% ) FIGHEZ 015-1(38.46% 38.77% 37.37% ) ALK B ER B 56 25 T Io ik
# 1-4(34.03% 33.59% 32.67% ) ; otk & 1-4 i AAL FRZEAE 1) 5 (%) LU A9 (28. 73% —29. 75% ) fm T EPE &R
7080(25.27% —28.72% ) FIJCHE & 015-1(26. 57% —27. 72% ) ; otk £ 1- 4 45 Jita A AL - A= 9 42 1 B )
(36.22% —38.60% ) M & = FJetE £ 7080(32.56% —34.06% ) FIJTCE & 015-1(33.92% —34.92% ) , Jotk
% 1-4.7080 F1015- 1 jifi ZAC A A 8 10 He 20 5 e CK R T 11.42—12.78 6. 06—8. 66 4. 75—6. 15 4>
T3 TCERR 1-4 F17080 ZELE WA L 120 I e CK T T 2.75—3.77 2. 99—6. 44 ST 43 A5, i ek £
015-1 ZEAEY R LB CK FRET 1.31—2.46 > E 7053 NIRRT AW &R A 25 CK BT T
7.66—10.04 \1.57—3.07 .6.47—7.47 A~ A 53 i, ULIATEASEHE T ICHE R 1-4 F17080 B9GHE 77 a1 25
SYC, TTPER 1-4 (GG Y ) o3 Bl B W b, i /PR i TCPE &R 015- 1 GG =W mlm 43 e, A —JePE &
[F]— i R AL FRAR 25 AR A i i EA Y A R O &R 1-4 R AR A . (2608 \38.41 .37.73 g) >
25(18.4625.83 22.54 ¢)>H3(2.65,11.54.6.95 g) ; LIk & 7080 A [AF . 25 (12.97 .26.04 24. 16 g) >
M (16.32.,24.30 21.64 g) >H(7.82.18.50 11.37 g) ; TLMER 015-1 #&{K P75 . 11 (31.32 41.78 34.72 g) >
HR(18.28 28.90.17.49 g)>2£(16.22 .20.92 .17.50 g) .

K3 EYENMREESHHNERSNE

Table 3 Two-factors variance analysis of biomass and root morphology

A=Y Biomass HRARIEZ Root morphology
2RI ;. . R ER
R it % i b K REEE RER L
Source of variance Root average
Root Stem Leaf Total Root length  Root surface area  Root volume .
diameter
Jot:F Clones 38.707 ** 34.945"" 24.159 ** 59.433 " 7.682"" 2.680 23.695 " 5.396 "
AbFE Treatments 22.846 " 91.946 *~ 116.952 "  136.910 " 85.300 ** 32.977*" 122.278 " 32.446""
PEZR x 4bE .
TER x S 1.823 1.595 3.301 2.015 3.793 " 0.955 4.886"" 1.224

Clones x Treatments

#* P<0.05, * * P<0.01

2.2 FEBUEAC XS AR TCE FRARGE R R

K1 AT, 3 A TErE R AR R IR 5 ARk, CK 76 8 A MM R i & Tt A A 3, 5 H L&
7080 F1015-1 MR L4524 1.33 (1. 40, B 5 T IoME R 1-4(0.81) o 6 H [Al—Jotk R A Rl 2k 3 A AR 5k
FLAR TG B 22 5 JCPE & 7080 MR TE H S 0. 59—0. 66, FH & & F G &8 1-4(0. 45—0. 50) FIJGE & 015-1
(0.47—0.48) . 7 A —THRAANFEGE MR E LI TL R EEZR (BT EHER 1-4 I N-14 f1 CK Z7 2
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Fig.1 Effects of exponential fertilization on root to shoot ratio of Catalpa bungei clones
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AR eE Lb TGt 2 25 5, T EAL 3R CK 25 5 i 2
2.3 FEEUAC X RA TC PR RAR RIE A R

P4 0193 ANTOHE R EARR K AR R R ARRBU AR 28 B AR HAA AR B AR L B - N- 10>N- 14 >N-
6>CK, ARG 4 91 M 19366 17797 22667 cm, &= CK [ 1.99 1. 53 1. 94 £ A 2% 10 A0 Je KA K
6178 6208 6260 cm’, [t CK FTF T 82.57% .61.04% 53. 51% ; MARFL ) e K AH  487. 19 430. 22 578. 14
em’ & CK [ 1.90 . 1.94 2.43 £ #F-34 HAR e RIEM 36. 83 44.95 38.93 mm, J& CK [ 1.75.2.17 1. 63
. TR SR A B A AR AR A ARAARFURIAR -2 AR R ) 22 SR B (R 3) , TN A otk
AR EA T E 25 (P=2.680), ZELK AR . TR 015-1 78 N- 10 MR FHAR B 3& & THE
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PER 015-1 ) N- 14 TR EES . JoMER 7080 1£ N-10 AU AR 5 oM & 7080 A N-14 JEtE R 015-1
B N-10 Jo 3% 22 S 4h S 5 B Tork R AC R W 3 22 5 BT Bt 50 ) T3 s iows Jo Pk R AR RIEAR,
i i ET R RIE A MEIER . TR 015-1 MR AESSHEEER L& TR 1-4 fi17080,

F4 EBUEEXMMMTERR RSN

Table 4 Effects of exponential fertilization on root morphology of Catalpa bungei clones

TR Ab P K /em MR A cm? HRAEY em? -2 H A2/ mm
Clones Treatments Root length Surfsce area Volum of root Root average diameter
1-4 CK 9747 + 899i 3384 +299d 256.94 £ 7.63e 21.04 £2.46e
N-6 13711 £ 674gh 4462 + 164c¢ 346.87 £ 28.25d 28.18 £4.76c¢de
N-10 19366 + 1332b 6178 £ 450a 487.19 +£5.46b 36.83 £ 0.65b
N-14 16732 + 600cde 5472 + 126ab 382.86 + 13.80cd 33.79 £ 1.63bed
7080 CK 11599 + 1012hi 3855 +343cd 221.44 £15.37e 20.68 +1.49¢
N-6 15379 + 64efg 5592 +265ab 343.88 £9.99d 35.36 £0.63bc
N-10 17797 + 270bed 6208 £471a 430.22 £6.27¢ 44.95 £2.93a
N-14 16155 + 249def 5793 +93a 370.66 + 13.73d 41.13 £5.16ab
015-1 CK 11657 + 452hi 4078 + 116¢d 238.38 £ 11.17e 23.83 £0.92e
N-6 14066 + 391fg 4734 £ 41be 377.93 £5.31cd 26.78 +£0.95de
N-10 22667 +443a 6260 + 634a 578.14 £5.16a 38.93 + 1.09ab
N-14 18643 + 1036bc 6147 £ 326a 499.08 +41.27b 36.32+1.16b

2.4 FEECHE XA o PE 2R HEARE A 520

FEAR K P 5 AR RIRISSR 4 KA IRE T, SAR R IO TIRE s Fdi WP ] B P RN AE 5 X R D),
JE R R AR BRI RE AV EAE AR, IR 2 FTR 3 MR AR K AL AR S A8 AMK, 6 H A7
HHe#em, 5 HIRHR 1-4 INHAREK R 4.98 m/g, IR R FIEPER 7080 (2. 34 m/g) FITGHEFR 015-1(1.68 m/
g) o, 6 HAIT H HARTK Bl 5 i 20 A3 K38k 6 H N-14 B ELIRK 439 )2 7. 79 6. 66 4. 82 m/g,7 H 434l
JE5.44 4.77 415 m/g, 8 ATGHEZR 1-4 F1015-1 1% FAR A S5 Bt it et () 28 o 2 B S T v 5 T 9%, #0878 N-10
R, 0000 2.99 2,53 m/g, & CK 1 1.64 1.41 £, ZH LB LM .6 TR 1-4 #1015-1 (% N-10 \N- 14
5 CK 5 5%, 01 £ 7080 19 N-6 \N-10 FIN-14 F1 CK 27 HF ., 7 A LYER 1-4 17080 A[RIALHE ) F AR
Ko & 2R, TR 015-1 B N-14 F1 CK 25 2%, 8 Aotk A 1-4 17080 1 N-6 N-10 \N-14 F1 CK 2= 5%
W3 JCHER 015-1 B9 N-10 N-14 Fil CK ZH5 B3,
2.5 JREUEAE XA AR AR ARG AR R T U AAFR 52 i

K3 AIAE .6 H F 7 AR A AR R 35 T RR bt o it 20 ot 3 RIS K 8 ) AR A AR AR 2 T AR 4 Bl
Jith S A 38 0 T S T S R R, BRFE N- 10 e K, 43 5l 17094, 40 15720. 6419518, 89 c¢m, 3939. 33
3889.52 4669.17 em®, & CK A9 2.01.1.56.1.98,1.91 .1.55 .1.90 1%, Wt & W) B4 7 404 f9 AR K AR
R, Fl— TR 015- 1 FYAIFRAR I FIAR Fe AR & TIOHER 1-4 F17080, AAARAR K & AR
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Fig.2 Effects of exponential fertilization on specific root length of Catalpa bungei clones
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PR AR i L B39 AT I 5 it 20 e 8 o R Bk i) A 3 %, AR T o LU ) 4 T K, ok 5 98 e S0 B
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FRIZE 25 TR A 5 AR otk 2R 7080 A [RIMRARIAFRAY S R A i,
2.6 AW R R IE SR A BT
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Table 5  Correlation analysis of biomass and root morphology

Hb 1 MRSy
. - ” MR iy BAi:SN
- WAYE  AwE BEYR BEk iiS N HRARFH HZ e
S8 Root Specific
Root Above Total Root to Root Root Root
Parameter X . . surface root
biomass ground biomass  shoot ratio length volume average
. area X length
biomass diameter
MRAEY) i/ Root biomass 1
Mo W1/ Above ground biomass 0.705"" 1
AW/ Total biomass 0.855"" 0.968 "" 1
#R 3t ./ Root to shoot ratio -0.158 -0.799*" -0.633"" 1
HA/Root length 0.728** 0.820** 0.851** -0.533"* 1
MR BY Root surface area 0.598**  0.739"*  0.746** -0.549** 0.878** 1
HAARL Root volume 0.722**  0.872°* 0.887"" -0.602** 0.898"* 0.763*" 1
MR35 B 42/ Root average diameter 0.494**  0.630** 0.623** -0.511"* 0.731** 0.836** 0.660** 1
FEAR £/ Specific root length 0.037 0.508** 0.387=* -0.670"" 0.704*" 0.677°" 0.559"" 0.561"" 1

3 FitHitie
3.1 FRBUGALXS AR ok 2 A e o BE B R

RR AN R B AL B 2 O R 2 R B Z I AR 2 AR 28 A 1 43 TE LU 491, L
PR R AR WORRE S G I R AL, RS fE HEA AR 25 A AR R (AR X 2R A R £
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Fig.3 Effects of exponential fertilization on root length, root surface area and root volume of different diameters
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