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Effects of Formula Fertilization on the Characteristics of Non-structural Carbohydrates
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Abstract: The objective of this study was to investigate the effect of formula fertilization on non-structural
carbohydrates (NSC) of the leaves,branches,roots of Larix principis-rup prechtii to provide a reference
basis for efficient fertilization technology of L. principis-rupprechtii. Trees of 32-year-old L. principis-
rup prechtii were taken as the research objects, using a three-factor, three-level orthogonal design L, (3")
with no fertilization as the control to investigate the monthly dynamic effects of formula fertilization on the
NSC and component contents of the leaves,branches and roots,and to analyze the correlations of NSC and

component contents of different organs. The results showed that 1) the content of non-structural carbohy-
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drates in the leaves,branches and roots changed significantly among different months,and the peak values
were mostly found in October,and soluble sugars were the main component of NSC in all the three organs.
2) The fertilization treatments differed in their performance on NSC and fraction content of the leaves,
branches,roots. The NSC contents of the leaves and roots increased most significantly in treatments T4 and
T8,with the average promotion of 29. 65% and 23% , respectively, compared to the control. The soluble
sugar and NSC contents of the branches,by contrast,showed a decrease trend when compared with the av-
erage increase of the control. 3) Correlation analysis showed that there was a highly significant and positive
correlation between NSC and fraction content in the three organs (P<C0.01); the NSC content of root was
negatively correlated to the soluble sugar content of both leaves and branches (P <C0. 05). 4) Nitrogen,
phosphorus and potassium fertilizers exhibited certain effects on the NSC and component content; nitrogen
fertilization had significant effect on the increase of NSC and component content of roots, while phosphorus
and potassium fertilization had different effects on the significance of each index; the best fertilization
treatment was N, P, K, (N 528. 78,P 1621. 58,K 172. 98 g » plant '). Appropriate N, P, K fertilization can
effectively improve the NSC and component content of the leaves,branches and roots of L. principis-rup-
prechtii sand there was a close relationship between mutual balance and dynamic allocation of different or-
gans during the tree growth.
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Table 1 Treatment design for L. principis-rup prechtii

fertilization experiment

BB/ (g » kD)

Qb3
N P K

TI1(N,P,K) 176. 26 540. 50 86. 48
T2(N,P,K,) 176. 26 1081.08 172. 98
T3(N,P,K,) 176. 26 1621.58 259. 46
T4(N,P,K,) 352.52 540. 50 172.98
T5(N,P,K,) 352.52 1081.08 259. 46
T6(N,P,K,) 352.52 1621.58 86. 48
T7(N,P,K,) 528.78 540. 50 259. 46
T8(N,P,K,) 528.78 1081.08 86. 48
T9(N,P,K,) 528.78 1621.58 172. 98
CK 0 0 0
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Table 2 Effect of formula fertilization on soil nutrient content of L. principis-rupprechtii woodland

b TN{ AN/7 TP/7 AP/ - TKC AK/7
(g kg D (mg+ kg D) (g kg b (mg -+ kg 1) (g+ kg D (mg+ kg D)
TI(N, P, K} 0.57£0.05 ¢ 181.76+2.51 d 0.72240.10 ¢ 11.81£0. 99 cd 5.424+0.13 cd 125.2141.89 ab
T2(N,P,K,) 0.53740.09 ¢ 198. 78 2. 89 bc 0.57+0.11d 12.48+1.20 cd 5.35+0.08 d 123.4041.33 be
T3(N,P,K.) 0.56--0.03 ¢ 201.68-42.33 abe 0.5440.02d  12.94-+1,06 ¢ 5.3440.01 e  123.38-1.16 be
T4(N,P,K,) 0.75+0.07b 200.27+2.11 abc  0.5040.06 d 11.99+0.59 cd 5.414+0.01 cd 128.7840.45 a
T5(N,P,K;) 1.11£0.10 a 206.53+2.74 a 0.5840.04 d 14.66+1.07 b 5.57+0.08 ab 119.2242.25 ¢
T6(N,P,K,) 0.50740.0 cd 204.37+1.95 ab 0.7120.06 ¢ 17.29+0.58 a 5.49+0. 03 be 107.1941.29 e
T7(N,P,K;) 0.53740.05 ¢ 177.60+1.69 d 0.5540.08 d 12.57+0. 26 cd 5.58+0.05 ab 105.8441.31 e
T8(N,;P,K) 0.407£0.09 de 195.56+3.52 ¢ 0.85£0.07 b 10.87+0. 50 de 5.67£0.05 a 111.794+1.11d
T9(N,P.K,) 0.3840.04 d 198.6242. 05 be 1.04+0.05 a 15.64+0.58 b 5.407+0. 10 cd 121.1541. 34 be
CK 0.2540.01 f 183.26+1.49 d 0.46-+0.07 d 9.50+F1.19 e 5.31+0.09d 105.0440.23 e
B FEME sig N 0. 000 0. 000 0.001 0.013 0. 000 0.002
P 0.002 0. 000 0.014 0. 000 0. 005 0. 605
K 0. 000 0.068 0.003 0.995 0.001 0. 004
- IR BN 5 AN [6) /N B 5 B 3R 7R AN W) Ak B R] 22 53 B 3% (P<<0. 05), T,
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Table 3 Multiple comparisons of the effects of different levels of N,P and K on the NSC and component contents of various organs
of L. principis-rupprechtii
LR MEAEAK T Lss Lg Lsc Lss/s Bgs By By Bss/s Rgs Ry Ryse Rsys
N N, 42.42a 16.37b 58.79a  3.18a  34.57a 16.59a 51.16a 2.19a 57.47b 19.53b 77.00b  3.06a
N, 43.02a 18.42b 61.45a  2.85a  31.49b 14.63b 46.12b  2.27a  57.63b  20.56ab 78.19b  2.92a
N; 40.95a 21.83a 62.77a  2.17b  33.90a 16.12ab 50.02a 2.13a  60.4la 21.85a 82.26a  2.85a
P P, 45.06a 20.34a 65.40a  2.87a  35.23a 15.96a 51.19a 2.3la 55.63b 19.94b 75.71b  2.88b
P, 37.07b 17.91a 54.98b  2.35b  32.70b 16.43a 49.12b  2.09a  63.17a 20.09b 83.1la  3.23a
P, 44,26a 18.37a 62.63a  2.99a  32.04b 14.94a 46.98c  2.19a 56.71b 21.96a 78.63b 2.71lb
K K, 39.65a 18.74a 58.39b  2.44b  32.18b 16.24a 48.12b  2.01b  61.04a 21.60a 82.64a  2.89a
K, 43.66a 19.57a 63.23a  3.04a  33.06b 14.89a 47.95b  2.25a 59.63a 20.16a 79.79a  3.07a
K, 43.08a 18.31a 61.39ab 2.76ab 34.73a 16.20a 50.92a  2.33ab 54.84b 20.17a 75.02b  2.87a
%% Sig. N 0.567 0.001 0.131 0. 000 0.002 0.034 0. 000 0.493 0.063 0.033 0.011 0.319
P 0.001 0.125 0. 000 0. 006 0.001 0.136 0.001 0.216 0. 000 0. 044 0.001 0. 004
K 0.116  0.578 0.059  0.022 0.012 0.131 0.010  0.037 0. 000 0.151 0.001  0.299
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Effect of formulated fertilization on the NSC and component content of each organ of L. principis-rup prechtii
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Table 4 Principal component score and ranking of different fertilization treatments

b3 %1 ERSr o5 2 B4 553 EMAr 54 RS o5 5 EW4r LA E W He44
TI(N,P,K)) 0.47 —2.00 —0.60 —1.01 0.79 —0.52 7
T2(N,P,K,) —0.60 —0.19 2.14 —1.36 —0.57 —0.11 6
T3(N,P,K,) —2.86 1.17 0.30 —0.47 —0.08 —0.74 8
T4(N,P, K,) —2.96 2.48 1.28 2.26 0.70 0.15 5
T5(N,P,K,) 1.93 —0.04 1.74 —1.47 1.72 0.93 4
T6(N,P,K,) 1.87 3.27 —1.33 —1.37 —1.09 1.00 3
T7(N,P,K,) —1.54 —1.23 —3.16 0.28 1.37 —1.27 9
T8(N,P,K,) 3.25 —2.00 1.21 2.26 —0.31 1.13 2
T9(N,P,K,) 2.79 1.25 —1.47 1.06 —0.57 1.15 1
CK —2.35 —2.71 —0.12 —0.18 —1.94 —1.73 10

»
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Fig. 2 Correlation coefficients between NSC and fraction content

of each organ and soil nutrients in L. principis-rup prechtii
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