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Effects of different nitrogen application rates on growth and physiological
characteristics of transplanted seedlings of Phoebe neurantha ‘Fengweinan’

Zhu Yi, Lin Chuhong, Yang Lu, Chen Xiaohu, Fei Yongjun, Hu Die
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Nees; c. Center for Nanmu Germplasm Resource Evaluation and Innovation; d. Hubei Provincial Key Laboratory of
Germplasm Innovation and Utilization of Aromatic Horticultural Plants, Yangtze University, Jingzhou 434025, Hubei, China)

Abstract: [Objective] To explore the effects of different nitrogen application rates on the growth of transplanted seedlings of Phoebe
neurantha (Hemsl.) Gamble cv. ‘Fengweinan’ Y.J.Fei, and to provide a theoretical basis for the efficient utilization of exogenous nitrogen
in transplanted seedlings of this cultivar. [Method] A pot experiment was conducted to compare the performance of one-year-old
bare-root transplanted seedlings (L) and soil-root-ball transplanted seedlings (T) under five nitrogen application gradients: 0 (CK), 100
(ZN1), 200 (ZN2), 300 (ZN3), and 400 mg/plant (ZN4). The aim was to determine the optimal nitrogen application rate for transplanted
‘Fengweinan’ seedlings. [Result] For bare-root transplanted seedlings (L), the total root length reaches its peak at ZN2, which is 81%
higher than that of the control (CK). For soil-root-ball transplanted seedlings (T), multiple growth indicators are optimal at ZN3: plant
height, ground diameter, total root length, and leaf length are significantly increased by 29%, 56%, 102%, and 103% compared with
CK, respectively. The photosynthetic pigment content of both types of transplanted seedlings first increases and then decreases with the
increase of nitrogen application rate. For bare-root transplanted seedlings, the photosynthetic pigment content is the highest at ZN2, and
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the basic photosynthetic parameters of the seedlings reach their maximum values, with net photosynthetic rate and transpiration rate

significantly increased by 170% and 166% compared with CK, respectively. For soil-root-ball transplanted seedlings, the photosynthetic

pigment content is the highest at ZN3, but the peaks of photosynthetic rate and transpiration rate appear at ZN4. Appropriate nitrogen

application can increase the contents of soluble sugar, soluble starch, and organic nitrogen compounds, and enhance the activities of

nitrogen metabolism enzymes. Excessive nitrogen application (under ZN4 treatment) leads to a 36% increase in root soluble protein

content compared with ZN3, but decreases in soluble sugar, soluble starch contents, and nitrogen metabolism enzyme activities.

Specifically, the soluble starch content in roots, total nitrogen in underground parts, and leaf nitrate reductase activity in the ZN4

treatment group are 28%, 7%, and 10% lower than those in the ZN3 treatment group, respectively. [ Conclusion] Moderate nitrogen

application promotes seedling growth by enhancing photosynthetic performance and carbon-nitrogen metabolism. The optimal nitrogen

application rates for bare-root seedlings and soil-balled scedings are 200 mg per plant and 300 mg per plant, respectively.

Keywords: nitrogen application rate; ‘Fengweinan’ transplanted seedlings; growth and development; physiological characteristics
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Table 1 Nitrogen application scheme of ‘Fengweinan’ seedlings under different nitrogen application rates
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Transplantation Treatment 1 2 3 4 5 6 7 8 9 10 (mg-H )
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ZN3 0.16 0.34 0.73 1.58 3.41 7.37 15.95 48.07 61.03 161.36 300
ZN4 0.16 0.37 0.81 3.72 2.13 8.98 19.98 44.48 99.00 220.37 400
13 WEHE W AN ZE WG % R FH B B v 0 ) s mT v

1.3.1 FMRAE KR AR I 58
BENLEE 9 & R #iE, A& RINE
M (R EALZE Tk A , Hlisk
JOD s MR RS KB o BOE L R 26 3/ Shiagn,
Vel T )5, @ik EPSON scan v3.771 15X 3R EX
A, 5. K ARSI AER. 200
AR R, Mk E&E T IR, AEs2z—R
SPA> AIFREUHE b o R R B IR R
FIF WinRHIZO Pro 2007a #4/3 Hr B iR K. 21
L P B BAR RS AT br . AR b
RS> T 105 CHAF AT 30 min, flf5 65 C
M2 EA R, RS B 0.05 mm 1L
10 5 AR AT FH
132 FEFRAEFRFR AR I 2

WG ATBENL R KBRS 4 Bt fry
RAEEHRAE, AT SfbrlE. &iEinidt
A7 3 W A s S e

HEBRETE (MaERa. MR, AMtsE
KRB R SR " Tk T E .
MR B RSB A-1 F Li-6400 fE#E RO A4 (55
[ Li-Cor) M@ EEHEE, [RILTHE. HEH Co,

BT TR & R R TR e
AR AR SR = vk P E AR
RO By SRPHEN =W Lh vk ™ s i s B IR
B ORHIBRR - i AU S &% P I A
KA KBIRE B E S A S & RA M L
vk PO e A A R SR B A Y e
PR I J A s SRR 23 ol ik T i e 4
i AT A5 R 5 PR 1

1.4 BEALE

¥ Excel 2019 F1 SPSS 20.0 #3347 H 4 &b
MG 98, KM Duncan’s 34T 2 & 0 M
36 (P <<0.05) ; ffif Origin 2022 #4742 .

2 HRERR

21 AREEREX ‘REH BREEKREKD

S
211 AFESEXT R 8N R B E
1 5 i)

AT AR BRE R E



22 * 1R, %

AF X R MRk R AN A B K S

%9

FUE 1A fror. A TR T TE [F) S A0 5 R AR KR
SR TR ME =N, HEK
AR M 7E ZN1 R ZN2 AbBE R AR A2
WL, fE ZN3 il ZN4 A FER o IR G,
{H7E ZN4 S A3 T I RERTIL SR, BRK
AN ZN3 LbFE

MAEKFRR e R (1B BE) KE,

B 15
12
g de d
\3 f £ ef _I_ T
 9f -
2 £
g
= 6}
i
®
3 -
0
CK ZN1 ZN2 ZN3 ZN4
Kb Treatments
D 1.8
a
15F ab
g be
= cd
= | de
E“ 1= ef _I_
2
= f By
g -+
2 0.9
z
o
Z o6} &
R
iz
& 03}
0.0 .
CK ZN1 ZN2 ZN3 ZN4
K3 Treatments
[ #iR

TR AT BIRE R MO AR ER K R AT I R R
R B E IR T 16%- 34%. 39% M130% (P <
0.05) o [FISFHEFMT, i LBRE SRR
3 T RRAR RS B

FAFEF AR 7T, & & e %0 nT e i3k 40 7 -
oK. BARBARFMT, . B Ko
RE RN RE N, WLL ZN4 Lb PRk 3 ik

C 401
g 32F
3
QL
g 24+ de
= e
E f
2 16F
S
:@
= 08
0.0
CK ZN1 ZN2 ZN3 ZN4
KL Treatments
E 80
a
ab  abc ab
g 6.4 ; bed _I_ bed
8 a ¢ ]
-3
2 481 ‘I‘
G
© e
o)
=)
g 32 ¢
Z.
By
&
= 1.6 F
0.0 —4—
CK ZN1 ZN2 ZN3 ZN4
A3 Treatments

[

ANV FRACRA R b3 [R) 22 57 3% (P << 0.05) o FIA]. Different lowercase letters indicate significant among treatments at P << 0.05. The same below.

E1 TEEEET ‘REWH sEpEki

Fig. 1 Plant phenotypes of ‘Fengweinan’ seedlings under different nitrogen application rates
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Fig. 8 Organic nitrite content in leaves and roots transplanted ‘Fengweinan’ under different nitrogen application rates
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Fig. 9 Inorganic nitrite content in leaves and roots of transplanted ‘Fengweinan’ under different nitrogen application rates
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