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Effect of Phosphate Fertilizer on N,P and K Ecological Stoichiometry
of Roots and Needles of Pinus massonana Seedlings

ZHOU Wei, WANG Yi, SU Chunhua
(College of Eco—Environmental Engineering, Guizhou Minzu University, Guiyang 550025, China)

Abstract : In order to comprehend the root and needle N, P and K biochemical stoichiometry characteristics of Pinus massonana,
judge its nutrient restriction and utlization, this results provide technical support for fertilization management in the process of P. mas-
sonana seedling cultivation. The fertilization experiment of P. massonana seedlings was carried out to analyze the effect of P fertilizer
on the N, P and K mass fractions of roots and needles of one—year—old P. massonana seedlings in different seasons. The phosphorus
fertilizer used calcium magnesium phosphorus fertilizer (P has an effective rate of 14%). Four levels of 0,50,100 and 200( P1,P2,
P3,P4) was designed in this experment. The results showed that the content of N, P, K and their ecological stoichiometry were not
significantly affected by different P application ( P>0.05), but it was significantly different in different seasons (P<0.05). In the
spring of the following year after fertilization, under P2 treatment N : P was17.2, which was greater than 16. The roots and needles of
P. massoniana in other treatments had N : P<14, and the needles were treated with P fertilizer in the later stage ( winter, spring of the
following year) with N : P higher than the CK. The ratio of N : K was 2. 83-29. 30, both greater than 2. 1, the ratio of P : K was
0.68-3.82 and K : P was less than 3. 4. The ratio of N : K of roots and needles of P. massoniana in P2 treatment was less than the
CK, and the ratio of N : K of needles in P3 and P4 treatments was higher than the CK. Different treatments showed that the growth
process of P. massonana was limited by N and K elements, and the restriction of N and K elements was aggravated by the increase of
P concentration after applying P fertilizer, especially when applying high concentration P fertilizer (P3, P4). The results of this study
showed that a large amount of phosphorus (P3, P4) increased the restriction of N and K elements in the growth of P. massonana. In
the cultivation of P. massonana seedlings, N, P, and K can be applied in a suitable proportion to promote seedling growth. Further research
is needed on the limiting standards of N, P, and K measurement characteristics of different organs on the growth of P. massonana.
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Tab. 1 Soil base character

28 (TN)/ 2B (TP)/ HI(TK)/  AHUT(SOM)/ WA (AN)/  HEBE(AP)/ BT (AK)/
oH (g-kg'") (g-kg'") (g-kg") (g-kg™h) (mg - kg™") (mg-kg™)  (mg-ke")
Total nitrogen Total phosphorus  Total potassium Soil organic Alkali hydrolyzed Available Available
(TN) (TP) (TK) matter (SOM) nitrogen (AN)  phosphorus (AP) potassium ( AK)
6.03+0. 06 1.01+0.01 0.41+0.29 14.91+1. 86 2.34+0.45 14.81+7.94 3.31+2.8 34.49+11.36
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Tab. 2 Analysis of variance of content of N, P and K in roots and needles of Pinus massonana
Bt i
ERR%E Leaf Root
Facters
' N P K N P K
AL e 0.652 0. 637 0.543 0.878 0.562 0.498
P fertilizer
Seasons 0. 064 0.173 0. 000 0.010 0.015 0. 003
@%HEXé% 0.996 0.897 0. 876 0. 960 0.953 0.162
P fertilizerxSeasons
TE . RPBE AT 0TS P,P<0.05 FRER B, TH,
Note: The value in the table is P obtained from analysis of variance. P<0. 05 indicates the difference is significant. The same bellow.
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Tab. 3 Analysis of variance of N : P, N : K and P : K in roots and needles of Pinus massonana

et Lisd

TERR % Leaf Root
Facters

N:K N:P P:K N: K N:P P:K
BE e 0. 642 0. 646 0.351 0.113 0.931 0.013"
P fertilizer
o 0.005° 0. 394 0. 066 0.025" 0.007" 0.003°
Seasons
PRAL 48 0.972 0.914 0.637 0. 066 0.892 0.001"

P fertilizerxSeasons
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R AE L
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Tab. 4 Correlation analysis of the roots and needles of Pinus massoniana between the content of N P K and ratios

Ui it
B Root Leaf
Plants part \Wriss g P [ 3 A K Bt 4341 N 444 P i HE 534 K Bt 4341
Content of N Content of P Content of K Content of N Content of P Content of K
N:K 0.846™ 0.307 -0.548 ™ 0.554™ 0.535™ -0.481™
N:P 0.724™ 0.427" -0.039 0.967™ 0.465™ -0. 001
P: K 0.205 0.692 ™ -0.656™ 0.454™ 0.489 ™ -0.580™

T s FRIRTE 0. 01 K- (B EARREAISG; * FRTE 0.05 /KF-(XUM) b REAMK, T,

Note: #* means correlation is highly significant at the 0. 01 level (2-tailed) ; * means correlation is significant at the 0. 05 level (2~tailed). The

same below.
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