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Abstract We grew seedlings of Erythrophleum fordii and Dalbergia odorifera under different nitrogen
treatments using N exponential fertilization. Results showed that the seedling height, ground diameter, biomass
of root, shoot and leaf, and total biomass of E. fordii all changed in a hump-shaped pattern along the nitrogen
addition concentration. In contrast, the seedling height, shoot biomass of D. odorifera changed in hump-shaped
pattern, with ground diameter, biomass of root and leaf, and total biomass increased along nitrogen treatment.
Root-shoot ratio of both species decreased along nitrogen treatment. Combining the results of seedling height,
ground diameter and biomass, we suggested that the optimal nitrogen concentrations promoting seedling growth
were 1 000 and 5 000 mg for E. fordii and D. odorifera, respectively.
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5 15~20 m, S RME BT 60 cm, SR ik
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MRz — RMBL, W&, S0980%, 1%
FEREM; AR, "ERE; RO 4R,
HEG P, SRR Y, ER TRy .

] YR AS AR BB . RIS R . AR
PRSI T TR 2oy U, fERE A B S R
REEEAR L AR BB . ARG L
B S T A S R = 4 U, EAR R R
BN AR B0 A A A IR DA, AT XX 2 A
B St A T AN R B i FR B e s, B FER
FEARFUR AT X 2 BRI A K, A
Jiti IS R i) A b 5 2045 S it A AR B A

1 IEE S

R e T R A MO B s B (M)
o B, 7 F E113°237, N23° 147, Wik
25 m, EEMIREE 23°C; AN N1 A, FH

A 13C; BMAMG R 8 H, TR 28.7C;
W s e (g il 38 °C,  Fe [l —0.6 C5 AR [ K &
1638 mm, 4—9 J] )y I B /K & 7 4 4F B K & 1
80% , AEFHIREE 79% , SR Bty 2 XU

2 #MR5FEE
2.1 RIEHHR

BRI T AR A MOl B 25 0 5T B 1 [
Oy B BUE KRB 1 a FERE AR [ B ARLIE
B, 20154F 10 H LAJRE M ToR A (R1E x b
O x &: 17emx22cmx 17 cm) W, &4
1 BE. R IEKIER R, @A EAR 21 em
IOTEREREE SR =09/ g8
22 WRAE
221 XEEGE AR HIRBUEAE Tk,
MR AR

NT=N, (" — 1)

N=N,(e"—1)— N,

K (D) AT Q@) Y, NT AN &, N, it
NEALSRTAERR AR I ART GG & N i, 7 R E SRR
WM, ¢ AR R REL, N, oA RN &=,
N, HRT =1 K BERUYE N & P,

R0 3t 8 5 A 48 Floit AR b 2 (% B IR A
PN 4 AR i NC& 1000, 2 000, 3 000, 4 000,
5000 mg 5 MAbHE, 45D ~G) 1 AR
LB (4i5oR 0), BAALER 12 BREGA, AR ER
it AE B WL 1. SR LA @S IE TR “fE R
KEEPEELEAE (N © P,Os + K,O=1 : 1 : 1,
N Z & 20%), 2016 453 A 29 HES 1 WiEAE, 4
7d A 1R, 8 H 8 Hi)a 1 YA, i HE Sk
R 20 K (¢ =20), 5% R K it Y 7 v
AT, B AR 50 mL.

222 FRiregamlE B, FEEEMETA R
BMARE . AR, wiE, YRR 1 d
PEATIN A, 551 ka2 2016 423 1 28 H, Z
Jabm s dila 1k, 8 A 15 HigJa 1 ki,
E A, MR R R A RS (RIS 1
W) Hikgar CRIEE 1) MRl e, itz
%, 201646 H 17H (X B ) 81 28H
(RIS L5 ) A Ab FREEALE I 6 AR 1, fEH A
L &L TR R, A 70 CHEFRE N
SEpt 48 h BfE R, WA, &, iHAdyE,



=
AL

WK

ik

N RAGROGACKIAEA | P o

N AL

/]

809TLE ¥9°961 € TYTYLT SLTSET SP8IOT SOTELT 6SS8Y 1 ISPLTT 1¥'€60 1 SO08E6 9LFV08 1#069 1€T6S SI'80S S6'Sey 00vLE 98°0TE LTSLT 91'9¢T 09°T0T 000 ¢ ©
[10°CC8T LLOYY T E€VITI T SE€6£81 8LYOS T TLTBET 988611 SH'6e0 1 +T106 OV I8L 0S'LLY THLS 1€60S 6S1vy L8TEE 96°1¢E TY'L8T SS6vC LEIIT 09°L8I 000 ¥ ®
S6996 1 L¥8CLIT 168IST SLYEET TOTLIT IL0E0T SL'S06 €6'S6L €7'669 €9VI9 [110FS €9vLy 8O0'LIY 1S99¢ 80CCE €0'€8C IL8YT 9S8IT 90°T61 LL8IL 000 € ©
v2fLIopo q
[ R

9CLLTT S8'€ESOT  0€€Er6 PEPP8  LL'SSL  8Y'9L9  TSS09  00TYS  vI'S8Y  STYEY 69°88€ TO'LYE TH'IIE SL8LT 1S6VT €€€TT 16661 +v6'8LT 91091 9¢'evl 000C
S198y 818y 9I'€ly 68°08¢  CI'ISE 0L'€CE TF'86T OI'SLT 19°€ST  8'¢eC PSSIT 0OL861 8I'E81 L88IL 89'SST IS¢l 0€TEL L6'ITL vPTIT 99°¢€01 000 [ O}

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LT'6E8 € 00VLTE €0TOLT 10718CT S0€0T 8STELT L99LY T 6T6STT 16°€LOT T8SI6 00 18L TO0999 86'LIS 9¢¥8F 90°CIy STTSE 0v'00€ 81°9ST 9¥'8IT 0€981 000 S ©
8L'0I6T $880ST O0¥'C91 T 08°¢€98 1 €49091 09%8E 1 Iv'e6l I 198201 LS988 SIHVIL €9°869 89°L9S 6T687 €LITY 6F'€9¢ 0€'¢€le €0°0LC SLTET 19°00C 16°CLI 000 ¥
SY'1E0CT 6L VLLT LSOSST L9PSET TSE8I T 66°€E0 1 9€¢€06 €T68L TS689 [¥'C09 0€9CS 186Sy IL10F 96°0S€ T990¢ 88'L9C PO¥EC LY POT ¥9°8LL LO9SI 000 € (S

upaof g
N

08°LITT #6°€80 1 08%96  SL'8E]8  9¢H9L  $E089  96°S09  006€S SL'6LY TOLTY 80°08¢ 1€8€E TI'TOE TO'RIT 9S°8ET +ETIT 00681 €TYIT ¢€L6¥I 8TEET 000¢C @
LEE0S 6919y 9V’ ETy 0v'88¢  $T9SE  PL9TE  69°66T L8VLT 11'TST vTI€T 60°TIT €S¥6l TH8LL S9€91 O01'0SI L9°LEl LTI9TI 18CIL €TI0l €V'L6 000 I [©)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0T 6l 81 L1 91 Sl 1 €l Cl It 0l 6 8 L 9 S ¥ € 4 I 'ON

junowre N [e10],  juduUnNeaI], saroadg
Suy 7N bl b
oom [z [izananiit

- ¥ Bw D.42f1.10po PIZ12q]Dq pUe ip.Lof wnajydosyidiy 10} BINPOYDS UOKEZI|INeS | d|qe ]

EiMREHRRESH G L &



4 Mol 5 # B5 Bl 2018 4F 12 A% 34 4 6 1)

YR =AY YR, BAYE =
AR R R, WER =R R/
GE7/h
223 #HELE KR MG A SAS 9.0 1Y
ANOVA 1 #2 P9V #L &K Jy 25 73 M f LSD £ &
Heds

3 #RERWH
3.1 N ZIEHHELENEAES. HEMHEIE
AN T] N8 Kt I &b 330 s A 1 o R s A 2
SRR E (P> 005, F£2), FiEeEEn,
PR bR SR R R BT SR, A
B 3 UG, AR 2 Yok, Hir, b
O R RN AR, AP AR LI A et
ARZS, Ay R/ MEALBR 0 (19 2.32 1 1.57 f%. #%
RIS HARSZ N E MR/ NITE .
>R, RN R AR KT T R R
FATEEREEES (P <001, £2), HiEF
EREES (001l <P <005, £2), MBI
RO, AR LR BT R, A
WA 2 YGRIR, MR B R TR,
BAERA 2 WK, K, @O &R
RAEPIRE, BEOMAERI A RARE, 452
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L M2 N Z M KNIUT R e > A,
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Al RS TE 2016 4F 4 H R R A], 3508 AT
A7 A e (4 S T, SICTTURY T DA R AU
Bk
3.2 N ZiEHERAMEX BAEWE S BN
ANTR] N 2 45 B0 A0 Ak A A% A B AR . 42
YA S Y R 2ZEFIARE (P> 0.05, &
3), Bt N &3Sy 2 e 5 e g s, B
HEARA YA 2 UGRAK, HAh 3 FRFRAE R,
Byre ab BEQO B WO e KAA, 49 B fe/IMELAREE 0
B9 1.57, 1.57, 2.32 F1 1.74 15, MR AN, £,
A= it 52 N SE MR K/ NIUT Ry e i AE ik >
WA > A . AR N RN KRR
WHIARAEY E2ZRARE (P> 005, £3),
Bt N A2 LT, A SRR Y
A 2 WilRR, TEABGRBSRERME, &R/
EALEE 0 /Y 1.46 55 12, AR RS Y EY
LW B EES (P <001, £3), KN &
(XGRS A P R ESETHE BRI a3, fEAL @
S iR fE, REf/MEANER 0 19 2.23 %, B
AR YRR LT, WTEA B RAS
RORME, ER/AMEATE 0K 1.89, 1.94 1%, &
BRI IR 2. AR Z N S KNI
¥k B E S AEYESREY S, hE3
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Table 2 The effects of exponential fertilization treatmenets on the seedling height and ground diameter of E. fordii and D.

odorifera
R Fef s B R /em MG /em
Species Treatment Increase in seedling height Increase in ground diameter
0 (NO) 592+287a 0.23+0.03 a
@ (N1000) 13.73+2.00 a 0.33+0.06a
A @ (N2000) 11.48 £4.69 a 0.36+0.09 a
E. fordii @ (N3000) 1272+197a 0.28+0.03 a
@ (N4 000) 6.10£2.29a 0.32+0.06a
& (N5000) 10.87+2.33 a 0.24+0.07a
0 (NO) 60.42+5.77 ¢ 0.22+0.05¢
@ (N1000) 91.67 +6.07 ab 0.29 +0.05 be
[ 7 e @ (N2000) 89.50 + 8.80 ab 0.29 +0.04 be
D.odorifera ® (N3000) 85.75+9.68b 0.38 £0.03 ab
@ (N4000) 109.12+3.96 a 0.35+0.05 abc
® (N5000) 89.95+£5.52 ab 0.46£0.06 a

e RPN LSD ZH AR, RRTFHFER2ZEREE P < 0.05.

Note: Letters represent the results of LSD comparisons. Different letters denote significant differences at P < 0.05.
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Be 43 A7 H A — 00 3 B A S S A, AR E EUAE
FE VRN 3K o RS SR B LA HL R 1) 5
PRET), BRESATRE LR PR NS MR )
Z, WERIHY R A2 HLiE, AR
A ERE S B RS B (2016 4F 6 H ). 5
S5 (2016 4F 8 J1 ) KA. R BEARAS b PR AR
Eking 4. 6 AMARMRE L 2Z R AR E (P>
0.05, #4), Ffijii N &2 (38 AR 5 2 i g /b
X HEAR B 0 BAR i R AE, R mR/IMEAFEGNY 1.36
firs 8 A AR B MR Ltk 22 57 8 3 (001 < P <
0.05, & 4), BIKGHIEREM N = AR L
B>, AR 2 YGRK, X BRA IR 0 MRS R
KAE, RER/MEAHEOR 1.71 /% N6 H. 8 H

B AR 56 L A A AR B B #T, 52 N R B2 B K/
WSy 8 HMRE>6 AWM. 6 H. 8
FEA AR L2 R B E (P <001, £4),
AR AIEREE N A3 AR e s, 6
ARG A 2 YORIR, X REAb L 0 HLAS i K
8, RR/MELBGM 1.87 1% 8 F K7 B 1
R A 3 Ul fh, X IRACFTE 0 B fe KM,
e/ MEAF@R 1.73 /%, M6 A, 8 ARFE
AR 56 LU (19 28 AR DL T, 52 N B2 1 /NIt
¥l 6 AR > 8 AR,

4 Bisie
4.1 TRl RE N 2846 B0t I Ah 0 A% AT 007
w2 SN, MiE N ANy Rk
B EREREE S, 2 N R RN e
>R, AN[E] N B KF T B A v A8 30 1
FUHEEWRELR, WRTAERELR, HEE
ARG I, BT S MRS, iR
BT, Z N R0 RN R 1
T >z

4.2 RTRIMRBE N 248 H0ita 8 Ak 21T i k& A 1
R, &, HEYEMSEYEZEFHYANEE, K
Jiti N F 38 b SO R B B, AT 3 M EK
FehrZ N I K/NUT A AR > AR
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Table 3 The effects of exponential fertilization treatmenets on the biomass distribution of E. fordii and D. odorifera

smﬁ nb 4Rk Jo Biomass 5¢%ﬁiﬁ$mﬁﬁ
peetes Treatment AR Root 2% Shoot M- Leaf B Total AR Root 2% Shoot M} Leaf

0 (NO) 935+159ab 28.77+626a 11.03+252b 49.15+£9.70b  19.02 5854  22.44

M (N1000) 1470+2.89a 45.18+536a 25.56+4.06a 8543+11.38a 1721  52.89  29.92

oA @ (N2000) 10.09+2.57ab 40.76+873a 2036+3.37ab 7120+14.54ab 14.17 57.16  28.60

E. fordii  (3) (N3000) 839+1.00b 39.12+429a 19.62+3.09ab 67.12+82lab 1250 5828  29.23

@ (N4000) 1031+2.06ab 3853+844a 17.89+3.99ab 66.72+13.80ab 1545 5775 2681

® (N5000) 7.60+1.84b 2929+663a 13.69+631b 50.58+14.58ab 1503 5791  27.07

0 (NO) 2520+2.14b 4353+£129d 22.02+151d 90.06+515d 2798 4833 2445

D (N1000) 2539+154b 61.70+4.01cd 2931+333cd 11639+7.12¢cd 21.81  53.01  25.18

Meadcm @ (N2000) 2678+4.24b 77.35+435bc 31.70 £ 1.85bc  13583+8.55bc  19.72 5695  23.34

D.odorifera (3) (N3000) 32.33+4.50ab 89.97+11.84ab 39.39+5.54ab 161.69+20.44ab 20.00 55.64  24.36

@ (N4000) 30.01+£2.09ab 97.03+£6.06a 41.13+2.10a 168.17+738a 17.85 57.70  24.46

® (N5000) 3683+4.62a 9599+542a 4158+1.76a 17439+9.68a 21.12 5504  23.84

W RPFHEN LSD ZH LR, RRTFHFER2ZEREE P < 0.05.

Note: Letters represent the results of LSD comparisons. Different letters denote significant differences at P < 0.05.
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Table 4 The effects of exponential fertilization treatmenets on the root-shoot ratio of E. fordii and D. odorifera

T Ab P WEHE: (6 H) WIRLEHR (8 A)

Species Treatment Middle (June) End (August)
0 (NO) 0.19+0.02 a 0.24+0.02 2

M (N1000) 0.18 + 0.01 ab 0.21 +0.03 ab

. @ (N2000) 0.16 + 0.02 abe 0.16 + 0.02 be
E. fordii @ (N3000) 0.16 £ 0.01 be 0.14+0.01 ¢
@ (N4000) 0.16 +0.01 abe 0.18 + 0.02 be

3 (N5000) 0.14+0.01 ¢ 0.19 +0.02 abe
0 (NO) 0.43 +0.04 a 0.38+0.02a
@ (N1000) 0.36 + 0.04 ab 0.29+0.03 b
W @ (N2000) 0.24+0.02 ¢ 0.24 +0.04 b
D.odorifera ® (N3000) 0.31 £0.03 be 0.25+0.03 b
@ (N4000) 0.26+0.02 ¢ 0.22+0.02b
® (N5000) 0.23+0.02¢ 0.26+0.02 b

. KPRl LSD ZHILEER, AFTHFIRZEFLE P < 0.05,

Note: Letters represent the results of LSD comparisons. Different letters denote significant differences at P << 0.05.
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