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The Influence of Different Humic Acid Qualities on the Growth of Pinus yunnanensis
Yang Huairu
(Yanyuan Forestry and Grassland Bureau, Yanyuan 615700, Sichuan, China)

Abstract: This study focused on a 5-year-old artificial Pinus yunnanensis forest in Yanyuan County. Five gradients of humic acid fer-
tilizers were set up. By measuring the growth indicators of the trees, biomass accumulation, and nutrient content, the regulatory ef-
fect of humic acid on the growth and development of Pinus yunnanensis was systematically analyzed. The results showed that an ap-
propriate amount of humic acid significantly promoted the growth of Pinus yunnanensis. Among them, the 25 kg/667 m* treatment
had the best effect, with a growth rate of 1.82 cm in diameter, an increase of 49.2% compared to the control group; a growth rate of
0.86 m in tree height, an increase of 53.6%; a growth rate of 42.35% in volume, an increase of 50.5%; and the biomass and nutrient

content and reserves of roots, stems, and leaves, as well as nitrogen, phosphorus, and potassium nutrients, all significantly increased

under this treatment, with the total biomass increasing by 51.6% compared to the control group.
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Tab.2 Summary of various growth indicators

of Pinus yunnanensis under different humic acid treatments

AREL AR K em WEDE K /m PR R%
CK 1.22 +0.15¢ 0.56 + 0.06c 28.14 +3.12d
T, 1.38 + 0.16hc 0.64 + 0.07he 3245+ 3.58¢d
T, 1.65 + 0.18ab 0.78 + 0.08ab 38.72 +4.25b
T, 1.82+0.21a 0.86 + 0.09a 42.35 +4.68a
T 1.58 +0.19h 0.72 + 0.08h 36.84 + 4.02bc

4

T [ FUA ) B 2R AL B E) 22 57 1 3 (P<0.05) . T2,
22 BEBEMNZERENERRSSENZN
AN EFEIR AL T = FE A AR A W 2R 6
AR Wy LS A P R S AR R A R L 3
R3 AEBEBRLETZERASHBUENERRBRLER
Tab.3 The accumulation of biomass in different parts

of Pinus yunnanensis under various humic acid treatments
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Tab.4 Nutrient contents and single-plant nutrient reserves of Pinus yunnanensis leaves under different humic acid treatments

s IR RS
w( %)/ (g kg™) w(B)/(g-kg™) wl#)/(gokg™)  wESEE)/(ng-kg™)  wfigha)/(mg-kg™) wEfifhE)/(mg-keg™)
CK 11.62 = 1.28¢ 1.32 £0.15¢ 7.36 +0.81c 296.24 + 32.58d 33.64 +3.70d 187.52 + 20.63d
T, 12.85 + 1.41bc 1.48 £ 0.16bc 8.05 = 0.89bc 392.75 +43.20c 45.23 + 4.98¢ 245.86 + 27.05¢
T, 14.20 + 1.56ab 1.68 £ 0.18ab 8.82 £ 0.97ab 452.38 + 49.76b 53.47 +5.88b 314.95 + 34.64b
T, 15.32 + 1.68a 1.85 £ 0.20a 9.46 + 1.04a 512.35 + 56.35a 58.92 + 6.48a 354.67 +39.01a
T, 13.78 £ 1.52b 1.60 £ 0.18b 8.50 £ 0.94h 438.62 + 48.25b 50.86 = 5.59b 285.34 + 31.39b
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