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Combined effects of phosphorus and controlled-release nitrogen on growth

and nutrient status of transplanted Larix olgensis seedlings

FU Yanlin, LI Guolei

(Key Laboratory for Silviculture and Conservation, Ministry of Education, Beijing Forestry University, Beijing 100083,
China)

Abstract: To confirm the optimum rates of controlled-release nitrogen fertilizer (CRNF) and phosphorus in
transplanted Larix olgensis seedling cultivation. A filed experiment was conducted to study the combined effects
of controlled-release nitrogen fertilizer (CRNF) and phosphorus on the growth and nutrient storage of trans-
planted Larix olgensis seedlings at 0, 6, 12, 18 g-m™? (N)rate and 0, 21, 42 g-m™ (P,05) rate. Results showed
that CRNF and phosphorus did not significantly interact either attribute except for foliage P content(P=0.024),
indicating that seedling quality was dominantly influenced by their main effects individually. CRNF exerted
significant effects on height, diameter, organ dry mass as well as N and P content in stems, foliage and whole
plant (P=0.001-0.026); 6 g-m™ and 12 g-m™ (N) rate were more effective on promoting seedling growth and
nutrient accumulation, while the difference between them were not significant; phosphorus significantly affected
height, root dry mass, foliage N content,whole plant P content and foliage P concentration (P=0.009-0.040), 21

2 (P,05) were significantly higher than that of control, but no significant difference between

g'm?and 42 g-m
this two treatments. Compared with control, the seedling height, collar diameter, whole plant dry mass and N

content of 6 g-m™ (N)rate increased 22.3%, 12.9%, 39.9% and 48.3% respectively; the seedling height, root
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dry mass, needle N and whole plant P content of 21 g-m™ (P,0s)rate increased 13.3%, 19.3%, 17.8% and
25.9% respectively. Collective consideration the seedling response, CRNF yielded more prominent role on ma-
nipulating seedling quality, 6 g*m™® (N) and 21 g-m™ (P,05) was recommended for the production of trans-
planted Larix olgensis seedlings. [Ch, 5 fig. 2 tab. 26 ref. ]
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Table 1 F values derived from ANOVA of the main effects N (A), P05 (B) and of their interaction effect (AxB) on morphological

attributes of Larix olgensis seedlings
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A 7.225% %% 3.686* 5.514%:% 4.158%* 5.064%:* 5.201%* 1.145
B 5.443* 1.756 4.848* 2.834 2.028 3.161 1.834
AxB 0.841 0.264 0.996 0.313 0.747 0.640 0.465

P . ¥ IR P<0.001; ** R P<0.01; * /R P<0.05,
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Figure 1 Main effects of N (A) and P,05 (B) on height and diameter of Larix olgensis seedlings
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Table 2 F values derived from ANOVA of the main effects N (A), P,Os (B) and of their interaction effect (AxB) on tissue N and P

content of Larix olgensis seedlings

RaErE S

i £ It bk R ES I Btk
A 2.893 5.065%* 7.419%%% 6.338%* 2.036 3.885% 7.221 5.6397%#*
B 1.670 2.368 4.178% 3.155 3.283 1.820 9.558 5.7734%%%
AxB 1.293 0.713 1.358 1.345 1.005 0.674 3.023* 1.284

PLHH . #k 5% P<<0.001; ** o5 P<0.01; * F55 P<0.05,
RV bRl & eI 52 R TR, Hod Bo(21 gom™), Bs(42 g-m ™) 4085 i B0 HE Gy S04 I 17.8% 1 30.5%
R A R B N 25.9% 1 37.1% (1K 4) .
23 AEABBELETKAERHLRBEER. BRESY

G ST ASORE X AR A R BR AR L R ) RO T 2 R (P=0.121~0.754) o it S8tk SE AR X



980 WA MROR ¥ ¥ IR

2016 4= 12 H 20 H

RS2 E SRR A . Wi BT i 4 ER08 T W 35 e (P=0.108~
0.937) it 8l 5t 32 800 ASO0F i o 0 B0 B 3 R (P=
0.040), &R Bi(0 gem?), B,(21 g:m™), Bs3(42 g-m?)
B P R o A B o 0.21%, 0.25% %0 0.27%, B, Fil
By 7345 B, #2755 T 19.0%H1 28.6% (& 5) .
3 WG4k

H1EERKAEM MR, 2B /ERXY T4
WEA. BEEY IR EZWARD, 2 F4EK AR
FEAE B R W 1Y 2 AR T Tk e AR R, K
FI V% R g J R A, i R S, BT R R IR 4y
I ARG i R EAE ), BAEREFEAENG, B
SR EREAEECR IR R, HAE R E
] MR 2520 MO S AR K e it oo = . B, AR
LRGN T T R 28 AR S AR S 1Y 3R 3 NI BR OE S &
FEBR A B L

R o mAh R 5 EL RN I R 6 H At A A

8 p—
R a
g ab bed
£ d
=4 F €d® cde cde]
| 4 de
&I
ot
=
0
O — A O — A O — A S — A
SIS oY ISBOR AN
S R ISl —x*
A B S

LEATBEAEDO H21 W42g-m’.
ANTR] /N5 7 R 2 O A B ) 3% 30,052 S B
Ko
B3 fA)Xx Z8—#B)XEZERTEXK
| %t Kot Br a2
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content of Larix olgensis seedlings
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Figure 5 Main effects of N (A) and P,05 (B) on tissue N and P concentration of Larix olgensis seedlings
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