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Abstract In order to explore the effect of nitrogen, phosphorus and potassium fertilization on biomass
accumulation and allocation, nutrient utilization efficiency in Catalpa bungei seedlings. The optimal fertilization
scheme was selected to provide theoretical basis for precise formula fertilization of C. bungei clones. Two year-
old clone 7080 seedlings were used as experimental materials, setting 12 different NPK fertilization treatments. Pot
experiments were carried out to determine the height, ground diameter, biomass, nitrogen, phosphorus and potassium
contents of roots, stems and leaves. Within the range of fertilization amount, the height, ground diameter, biomass
and contents of nitrogen, phosphorus and potassium of C. bungei clone 7080 seedlings were significantly increased
by formula fertilization, which was significantly higher than that of nitrogen and no fertilization. T10 (N : P : K=12 g:
12 g : 12 g) can get the best ratio, its seedling height is 173.4 cm, which is 1.88 times of CK, the average increase is
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136.9 cm during fertilization, but CK only increases 55.8 ¢cmy; its ground diameter is 24.04 mm, which is 1.8 times of

CK, the average increase is 19.08 mm during fertilization, but CK only increases 8.37 mm; its biomass is 2.6 times

of CK, 1.8 times of CK12, and the nitrogen, phosphorus and potassium in roots and leaves at T10 is the highest.

Through the above analysis, it can be concluded that the reasonable formula fertilization has a significant role in

promoting the biomass, nutrient accumulation and fertilizer use efficiency of C. bungei seedlings, and the optimal

fertilization ratio of clone 7080 is N : P: K=12g: 12 g: 12 g.
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Tab.1 Schedules of fertilization for Catalpa bungei

JitihtsE / (g - # ") Application

Ab3 AT L 5] rate
Treatment  Fertilizer
proportion M BEE R
N P K
T1 1:0.6:0.6 10 6 6
T2 1:0.6:1.2 10 6 12
T3 1:1.2:0.6 10 12 6
T4 1:1.2:1.2 10 12 12
T5 1:1.8:0.6 10 18 6
T6 1:1.8:1.2 10 18 12
T7 1.2:0.6:0.6 12 6 6
T8 1.2:0.6:1.2 12 6 12
T9 1.2:1.2:0.6 12 12 6
T10 1.2:1.2:1.2 12 12 12
TI1 1.2:1.8:0.6 12 18 6
T12 1.2:1.8:1.2 12 18 12
CK 0 0 0
CK10 10 0 0
CK12 12 0 0

TE: CK10. CKI2 A Hujiti 10, 12 g ZEALHE, CK R2sH
AbE

Note : CK10 and CK12 were treated with 10 and 12 g nitrogen
fertilizer, and CK was the blank treatment.
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Tab.2 Schedules of exphonential fertilization for Catalpa bungei clones 7080

JOSL] 1 )4 2 J4 3 JH 44 5 )4 6 Jil

7 J& 8 i 9 J& 10 J& 11 J& 12 J&

Treatment Week 1 Week 2 Week3 Week4 Week5 Week 6 Week7 Week 8 Week 9 Week 10 Week 11 Week 12

N 0.149  0.192 0245 0316 0405 0.521
N, 0.159 0206  0.269 0.35 0.456  0.594

0.668  0.858  1.102 1.415 1.816 2.223
0.773  1.007 1.311 1.707 2223 2.894
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Tab.3 The seedling height and diameter of Catalpa bungei under different fertilization formula

AbPH Treatment T /em Height 4% /mm Ground diameter
T1 147.1+58¢ 20.62 +0.96 d
T2 147.7+8.7¢ 20.79 £0.69 ¢
T3 158.7+6.4h 22.53+0.87]
T4 1644+73]j 22.70 £ 1.60 k
T5 143.8+7.0d 21.63+£0.15¢
T6 142.7+6.7d 20.84 £ 0.65
T7 1548 +84 ¢ 20.63£0.92d
T8 1623 +7.31 21.85+0.15h
T9 169.7 + 5.8 k 22.34+0.211

T10 173.4+£561 24.04 £1.761
T11 149.5+83f 21.66+0.72 g
T12 151.5+99f 21.87+0.93 h
CK10 1246 +69b 18.86 +0.38 b
CK12 1342 +56¢ 18.96 +0.76 ¢
CK 923+4.7a 13.33+0.90 a

TE: 3R SRR AR AR B P<0.05 KV E225 3. RIPME R PRIME + prvfEze.

Note: different letters in the same column indicate significant difference in £<0.05. The value in the table is the mean + s.d..
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Tab.4 The biomass allocation of Catalpa bungei seedling under different fertilization formula
i Root 2% Stem I Leaf

b3 MY /g

Treatment FWit/ (g-#") L /% AW/ (g- ") H/% AEWE (g %) A /% Total biomass
Biomass Proportion Biomass Proportion Biomass Proportion

Tl 119.30+4.38 ¢ 43.80 68.35+2.32de 25.09 84.72 +2.81 cde 31.11 27238 +4.54 f
T2 12523 +3.62 ef 44.14 72.07 £3.58 ef 254 86.41 + 3.08 def 30.46 283.72+2.70 g
T3 150.85+3.58 h 47.10 76.29 +2.86 fg 23.81 93.16 + 2.60 ghi 29.09 320.30 £ 8.99 1
T4 168.93 £2.79 1 48.56 82.10 +£2.14 hi 23.6 96.84 £2.97 1 27.84 347.87+4.31]
T5 10693 £3.67d 41.95 65.56 £2.68d 25.72 82.41 +8.01 cd 32.33 25490+7.55¢e
T6 101.96 £4.21d 41.80 60.89 £3.38 ¢ 24.97 81.05+2.13 ¢ 33.23 243.89 +5.74d
T7 135.03+533 ¢ 4481 74.90 +2.74 fg 24.86 91.39 + 3.19 fgh 30.33 301.3+842h
T8 153.60 + 5.06 h 47.09 78.59 +2.56 gh 24.1 93.98 +3.41 hi 28.81 326.17 +10.38 i
T9 184.00 +4.98 j 48.65 85.85+1.821j 22.7 108.36 +2.90 j 28.65 378.21+£6.78 k
T10 192.62 +5.45k 48.27 90.08 + 2.65 j 22.57 116.36 £3.58 k 29.16 399.06 +4.341
T11 12771 +4.54 f 44.96 68.78 £2.79 de 24.22 87.55 £3.23 def 30.82 284.04+696 g
TI12 130.22 +4.52 fg 4481 71.94 £2.34 ef 24.75 88.47 £2.15 efg 30.44 290.63+5.12 ¢
CK10 78.63 197 ¢ 38.39 52.80+£2.19b 25.77 73.40+£291D 35.84 204.83 +2.45b
CK12 8591+3.01a 39.39 5623 +2.88Db 25.77 7599 £3.67b 34.84 218.13+8.20 ¢
CK 65.06+3.27b 42.27 38.57+224a 25.06 50.28 + 1.64 32.67 15391123 a

T AR TR R A AL FAE P<0.05 /K- B2 BE . RIPEPEIME + frifEz.

Note: different letters in the same column indicate significant difference in £<0.05. The value in the table is the mean + s.d..
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Tab.5 Effects of nitrogen, phosphorus and potassium
utilization efficiency of Catalpa bungei seedling under

different fertilization formula

QbR MERERER / (g - g') Fertilization efficiency

Treat-

ment N P K
T1 2519+£045¢c 4198+045c 41.98+0.76¢
T2 2630+£027d 43.83+027d 21.92+023b
T3 30.16+090e 25.13+093b 50.26+1.50]
T4 30.83+043 g  2736+043¢g 2736+0.36d
TS 23.50+£0.76 b 13.06 £0.76b  39.17+1.26 f
T6 2233+0.57a 1240+0.57a 18.61+048a
T7 23.45+0.70b 46.90+0.70ba 46.90+1.401
T8 2544 +0.87cd 50.89+1.73) 2544+0.87c¢
T9 29.84+0.56e 29.84+0.56¢ 59.68+1.13k
T10 31.62+036f 31.62+036f 31.62+036¢
TI1 2258 +0.58a 14.69+0.58a 44.08+1.16h
TI12 22.04+043ab 1506+043a 22.58+0.43b

T =SR2 R AL BTE P<0.05 K- E225 0
Fo FPEAFIIME + brEz.
Note: different letters in the same column indicate significant dif-
ference in P<0.05. The value in the table is the mean + s.d..



EOREAE: ABEENEC T AT X AR I A 1 S SRR TR S 45

&1 @ NG i
74 DEENEE
DHINGR i

e
]

77
S

5

%

% 06 -
&
ﬂ?{ 0.5
T o4
1 H
o2 K
02 < B

&8
B

BRNS

o

2

=
oo

K

S X

s
i
S

2

R
%

ote!
e
55

%
e

Ao
Ye2e%
v
5

%

<
5%
%

Ao
555
o
S8
—
5L

i¥%
55
-
55
8

‘,‘
o%!

=
55

T1 T2 T3 T4

/(g H)

-]

T T1

3
u}
=3
=

R

v
o2!

v
%%
—
K>

] B 3% [

b=l [ o2% I

ot I K KA

Bl K e =] c

k4] ke [ [ I3 b

PO %% <4 < )

%8 ket L4 L4 |1

B pe <] % <3< [
Bl R el & a
ke k< [ [ 21 [

P % <2 oo 4 By o]
i el o R I =
S e K KN B B F
T3 T4 7 9 TI0 TI1 TI2  CKI0O  CKI2 CK

psed

B 1 FREMERLETHMEARR, £, R, 8. #g2
Fig.1 The distribution of nitrogen, phosphorus, potassium in Catalpa bungei seedling under different fertilization formula
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