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Responses of Nitrogen, Phosphorus and Potassium Contents and
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malacophylla Seedlings to Shading
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Abstract: [ Purpose] To compare the contents of nitrogen (N), phosphorus (P) and potassium (K)
and stoichiometric characteristics of white lance pole (Fraxinus malacophylla) seedlings under differ-

ent shade conditions in response to shading, providing a scientific management basis for understory
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planting of F. malacophylla seedlings. [ Methods | One-year old F. malacophylla potted seedlings
were used as materials, and four shading treatments (full light, 25% shading, 50% shading and 75%
shading) were set up for three months, and then the height and diameter of F. malacophylla seedlings
were measured, biomass of each organ, and N, P, and K contents of each organ were determined, and
the stoichiometric characteristics of N, P, and K were analyzed. [ Results ] Under 50% shading treat-
ment, N content in leaves, P content in stems and leaves, and K content in roots and leaves were highest;
under 75% shading treatment, N content in roots and stems was highest, and P use efficiency was
highest in F. malacophylla seedlings. The N, P, and K partitioning ratios in leaves of F. malacophylla
seedlings all reached maximum values under the 75% shading treatment. With the increase of shading,
N, P and K accumulation in all organs of F. malacophylla seedlings tended to increase and then de-
crease, and reaching a maximum value at 50% shading. [ Conclusion ] Under the conditions of this
study, both full light and excessive shade affect the growth of F. malacophylla seedlings, while the
growth of F. malacophylla seedlings and the accumulation of N, P, K and biomass in each organ of F.
malacophylla seedlings can be promoted under 50% shading treatment. It can be seen that F. malacop-

hylla seedlings have a certain degree of shading tolerance and are suitable for growth under 50% shading.

Keywords: Fraxinus malacophylla seedlings; shading; stoichiometric characteristics; biomass

SOCHEE T HYSOCREZ IR, RBOLE #
R, MY T R AR S R A DGR
fkae I, PUR M DOEIR R, FAROLIER, A
YI4 o O A5 N SR EREE B T AT R R AR
FRTFE G, BN SR, GO A
REGDIFES . J N B (P, 1 (K) 2K
KBW3IMUTEFRICER, HASMETTREHE
AT DL 25 TC R AEAN [ A B G 43 e BAH B G
F, (A A A 0 WA ) 2B BRI T 2 R 43
AR A B ZARYET . R RFSIR A 1E
JE S ) PT 48 v S A6 7 b R 43k (C). N P
K )& AR R @it S0t s 23 A
[FOCHREAEE Wt EIAE A AT R N P B AT
P, HEMSE YRS N, PHER, X
JETAEY) N P A SRS el s 5 2R 2 pRAE O
GERIN : WEFFIRT A SRR ) i A A A R A B
Frr= A g Re, BEAE R SR EE p 3 hn, A SR
AL T AV EAL TR ARN oty N 2 B
S N RS EWOREIG N, XU RERN] . AR
FCRERE T, HYLES A AR B
FRICR RS Bl OG54

HAEFT (Fraxinus malacophylla) R AREEL (Ol-
eaceae) 15 )& (Fraxinus) V&M I AR, HE2) 10 m,
WK A @, FEIAG T = f A PE R 500~
1500 m YA it P ™ AR A R R,

T OSSR, R 8 R TR AR R A AL ER
B, A EALH XA B A B R R AR
FRM AT DR L . AR B T 24 I HLA A 1 7
W ETE" HAT, FRFF A R B AR
TEREMRFE AR B R X 2 i A 52 ) LA
T A R P RO A VR R K 43 B e iz U145
T, 7 D HHE B AN A 25k 2 A 1 T A 5%
B, W, ARFSELL 1 AR AR ST
X4, AT RRRREE XTI N, P. K BLEA
Sy BECARFAE A RE IR, 0 156 38 ‘1 P ()R 5 45 B
FEE LA, VG R X AR 4 B A
FISAKAE

1 MREREZE

1.1 e

RIS HLAL T 25 g 4 B DT T PG p ARl K2 )5 L
FAPE (25°03'N, 102°46'E, 4% 1800 m), i%
RIS AL TR = U X, FRI, SRR
A, SEHFE; FERE 16.5 C, FFHIREK
i 1035 mm, FFHAHIHRE 67%; ML
B, pH{EM 7.65, AP S EME, HOKRLf
1.2 5k R

FAFEAT 1 4R AR A B IR AR = B A L1 s
Je TG AR M E K Bk R B, B R 6~
7 em, SEHHIAE 1.50 mm. HHRARHEEST 3 4



132 Py I )y N = 22

9539 %

HAWEALEE, J5F 2019 4 6 A TR E . K/
— 3 ARG R AP FARAT S AR AR B B AR
11 em, & 15 cm RG4S, FEBTN Viggs, -
V=1 12, R4S 1RE, eIPeK, F2019 4 7—
12 A7k
1.3 it

BEE 4 A BHAL B (FH SW-6023 HE BT 15
JE B SARXHITOGRR), Sl Aot R GEE Ry
0). 25%ER . 50% 38 BH A1 75% R, &4k
P3WREE, BIRER SR, tLe0 bk, 1t
P70 H O P4 1Y 25 0 3 R 1 s B,
KxTEaxEh 3.0 mx3.0 mx1.5 m, XI5 —dE T
o AT A A B
1.4 FEECRE SARbRI E

T 2019 4 12 AR AT AT P
KA, B EHEEES 6 HREA RN, 4t
RAE 24 BRETHFEA
1.4.1 AKIBRRR0 E

TEREME AT, HE R & & O R
0.1 cm), FHUiFERR = RE 42 CFE#HEE 0.01 mm),
PRSI . 250 R A s el 52
1%, #1105 C HFETRT 30 min, J5T 80 C
TR E S, Rl sk B RO A
B,
1.42 N. P. K &&EHIE

FHE A AR AR FFAR . 25 AR R
e, i 0.149 mm (100 H) i, 2 ASBEASRAALE
M. ARRFFLI A4 HySO,-H,0, &, N,
P. K &5 RAEKILATE ., Stk
FILK I 6 B e B
1.5 RSt 500

R4 AL S E AW REMN, P, K
i, IR ARTAE N, P, K LR E RS

Pl 50 R AR R SR 25 T P A I AR ) o
RO SR (g/me)=FIAR AL I Btk T i (g)/
FREARFF SN N (8 P 2 K) 772 FL 2 & (mg);
HREERFAEERE N @ P KRR
(mg)=FEFF 4 & &5 B T BT i (o)< HARFT 41 i
FAYE N (3 P 3 K) & & (mg/g). F4E N, P,
K LR g2 Aoy bR B, R sk R it
BIASERIN, P KA HA),

K H Excel 2010 B H AR HdE ;5 R Ori-
gin 2021 fE; KA SPSS 25.0 #7410, 8
FRHE R 200100, B MRLE R LSD %,
R 9 S A2 0,05, B4 LA 2 i+
PRifEZE R .

2 BRGNS

2.1 A[EBEFIACEXS A4 T A TR bR 1 52

Bl AR B AR N, FARAT I R . HBAR AN
AP RS DI TR (R 1), 50% HERIA
BT, AT SRR R E, HE
T 75% 8 B Ab 3 (P<0.05), HPHE AN 6.5 ecm;
75% WAL FES , HARFT 4 R LA B N T
HoAth b B (P<0.05), H. b 50% i B &b 2 s /b
1.74 mm; 50% BERHALHET, ARFTLhEZE. 0
A Y W T H AL B (P<0.05), BAeHR
(CK) AbFE 515840 0.56 F1 1.72 g5 75% HEFAALFR
T, AT RAZEAYEYEEKT
CK AbF, 2351 1.9 mm, 1.67 g f10.53 g, Af
W, 50% i A AL BRA F T AR A S i AR,
75% WAL EE T FARAT4I i AR A2 B
2.2 A[EGER AL EN AAeAF 4 Ny Py K &5 &
F AR B

KA ARRHYE&HER N, PL K
I AEAS [ BA AL B B B 2 22 R (P<0.05).

&1 TREIEFLIER BT 4 £ KBRS
Tab. 1 Effects of different shading treatments on the growth indexes of Fraxinus malacophylla seedlings

AR/ % Hi Fi/cm HufE/mm 4 /g biomass
degree of shading seeding height ground diameter 2 root % stem M leaf
0 (CK) 17.82+5.08 ab 4.17£0.95 a 1.94+0.94 a 0.76+0.34 b 1.10+0.47 ¢
25 16.70+3.07 b 3.97+0.55 a 2.03+0.33 a 0.81£0.17 b 2.11£0.37 b
50 21.52+2.84 a 4.01+0.59 a 2.13+0.66 a 1.32+0.32 a 2.82+0.79 a
75 15.02£2.52 b 2.2740.32 b 0.27+0.07 b 0.24+0.08 ¢ 0.86+0.22 ¢

Ee FSIAR/NG FREORZ R B3 (P<0.05); TR

Note: In the same column, different lowercase letters indicate significant differences (P<0.05); the same as below.
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Note: Different lowercase letters indicate significant differences (P<0.05) between treatments for the same organ; the same as below.
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Fig. 1 Effects of different shading treatments on the N, P and K content in Fraxinus malacophylla seedlings
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Fig. 2 Effects of different shading treatments on the N, P and K accumulation in F. malacophylla seedlings per plant
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Fig. 3  Effects of different shading treatments on the N, P, K stoichiometric characteristics of F. malacophylla seedlings
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Fig. 4 Effects of different shading treatments on the N, P and K allocation proportion of F. malacophylla seedlings
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Tab. 2 Effects of different shading treatments
on the N, P and K use efficiency of

F. malacophylla seedlings g/mg
AL/ % A % i
degree of shading nitrogen phosphorous potassium
0 (CK) 0.12+0.00 a 0.33+0.02 ¢ 0.14+0.00 a
25 0.11+£0.00 b 0.40+0.02 b 0.13+0.00 b
50 0.10£0.00 ¢ 0.29+0.01 d 0.11£0.00 ¢
75 0.09+0.00 d 0.5240.03 a 0.13+0.01 b
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