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Studies on application rates of nitrogen, phosphorus and potassium fertilizer in Panax notoginseng cultivation
based on "3414" fertilizer experiment

SONG Xi-mei'?, ZHU Yong—quan’, LU Ying—chun’, CHEN Jun-wen’, ZHANG Guang—hui’, LONG Guang—qiang"*’, YANG Sheng—chao®
(1.College of Resource and Environmental Science, Yunnan Agricultural University, Kunming 650201, China; 2. Local Joint Engineering
Research Center on Gemplasm Utilization & Innovation of Chinese Medicinal Materials in Southwest China, Yunnan Agricultural University,
Kunming 650201, China; 3.Agricultural Integrated Service Center of Wanqiu Yi Town, Miyi County, Panzhihua 617000, China)

Abstract: To recommend reasonable fertilizer application amount, effects of N, P and K levels on yield and output of main components of
Panax notoginseng were researched in this study. Agronomic properties, yield and saponins output were measured in field plot experiments
in 2 successive years with "3414" design. Application amount of N, P and K was simulated using fertilizer effect function equation. The
results showed that fertilization at different degrees promoted the growth of agronomic characters as plant height, stem diameter, leaf size
when the best promotion effect occurred with proper nitrogen and phosphorus application. Growth of two—year—old Panax notoginseng was
more dependent on the phosphorus and potassium than nitrogen while the three—year—old was most dependent on nitrogen; N application
improved significantly the total saponin output per unit area with the highest total saponin output in low nitrogen level. However, the effects

of phosphorus and potassium application on saponin content and saponins output were not obvious. Effect of N, P and K on yield of
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Notoginseng was interactive. A combination low P and medium K was beneficial to N efficiency, and low N and medium K was to P

efficiency, while K efficiency maximized in low nitrogen and medium phosphorus level. According to ternary quadratic regression equation of

total saponins output of Panax Notoginseng, suitable fertilization rate was N 157~164 kg+hm™, P,Os 179~187 kg-hm™ and K,0O 337~356 kg-
hm™ for 2—year—old Panax notoginseng, and N 192~200 kg - hm™, P,0s 179~187 kg - hm™, K,O 412~435 kg - hm™ for 3-year—old Panax

notoginseng when the total output of total saponins was maximized. Therefore, aiming at 2 and 3—-year—old Notoginseng, properly controlling

application amount of nitrogen and potassium and increasing amount of phosphorus with reasonable proportion, three is of great significance

to increase the total saponin yield.

Keywords: Panax notoginseng; "3414" fertilizer experiment; interaction effects; fertilizer effect function
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Table 1 The levels of N, P and K factors in the "3414" fertilizer

efficiency of Panax notoginseng

JEAE AP kg - hm™

Lt S
0 1 2 3
AL N 0 1125 225 337.5
p 0 112.5 225 337.5
K 0 225 450 675
AR N 0 135 270 405
p 0 112.5 225 3375
K 0 270 540 810
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Table 2 Agronomic properties, survival rate and root weight of the three—year—old Panax notoginseng under the different fertilizer treatments

Vap! QbR Pisi/em 25 /mm 4 /em 5 /em %1% PR g R
N4 NoP2K, 56.29+6.73a 0.51+£0.03a 12.06+1.72a 4.81+0.45a 0.80+0.07a 11.58+0.54a
NiP2K, 66.78+1.38a 0.55+0.03a 14.36+0.61b 5.38+0.57a 0.81+0.07a 12.94+0.38a
N>P>K, 64.70+4.67a 0.53+0.02a 14.10+0.41ab 5.23+0.19a 0.77+0.07a 13.62+0.69a
N;P>K, 65.66+8.83a 0.55+0.04a 13.86+1.22ab 5.50+0.26a 0.75+0.08a 13.39+0.40a
P4l N.PoK, 56.78+11.03a 0.55+0.03a 13.98+1.24a 5.04+0.20a 0.85+0.06a 13.14+0.42a
N.P:K, 57.11+4.10a 0.56+0.05a 13.92+0.25a 5.01+£0.37a 0.83+0.06a 12.58+0.41a
N,P>2K, 64.70+4.67a 0.53+0.02a 14.10+0.41a 5.23+0.19a 0.77+0.07a 13.62+0.69a
N,P;K, 64.52+5.21a 0.52+0.02a 13.39+1.03a 5.11+0.20a 0.88+0.04a 11.71+0.19a
K4l N,P>K, 64.44+3.83a 0.53+0.01a 13.47+0.44a 5.07+0.23a 0.84+0.05a 13.11+0.46a
N.P:K, 66.19+3.60a 0.56+0.01a 13.88+0.63ab 5.39+0.48a 0.79+0.04a 13.49+0.51a
N.P.K, 64.70+4.67a 0.53+0.02a 14.10+0.41ab 5.23+0.19a 0.77+£0.07a 13.62+0.69a
N.P,Ks 66.41+4.26a 0.57+0.09a 14.50+0.55h 5.41+0.31a 0.88+0.07a 14.22+0.38a
HoAth2H NoPoKo 58.13+3.67a 0.49+0.04a 12.87+1.07a 5.37+1.16a 0.88+0.06a 10.28+0.51a
NP K, 63.94+0.97a 0.53+0.03ab 14.86+0.63b 5.50+0.38a 0.88+0.08a 13.61+0.32b
N.P:K, 66.93+2.70a 0.58+0.05b 14.20+1.17ab 4.99+0.39a 0.87+0.10a 14.62+0.53b
N.P:K;, 67.39+3.92a 0.50+0.02a 13.36+0.66ab 5.18+0.79a 0.83+0.04a 12.56+0.65ab
N,>P>K, 64.70+4.67a 0.53+0.02ab 14.10+0.41ab 5.23+0.19a 0.77+0.07a 13.62+0.69ab

T« [l — 4L N AR F R QR TE 0=0.05 B &5 Ab R 47 (B 25 25 5+ . IRl

Note: Different letters mean significant differences in the same group at 0.05 level. The same below.
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Table 3 Yield, saponin contents and output of the two—year—old Panax notoginseng(Mean=SD, n=3)

HEE (P EAREZE 1=3)

Wail Qb Pt /kg-hm™ SRR % SRAF kg hm™
N NoP2K, 1611.49+117.54a 5.49+0.04ab 88.50+7.05a
N/P.K, 2047.22+111.97h 5.33+0.04a 109.20+8.34h
N.P.K: 1 693.68+62.52a 5.4320.17a 92.01+5.74a
N:PK; 1744.15487.63a 5.7320.14h 99.97+7.50ah
P4 N>PoK, 1 621.00+129.24a 4.72+0.13a 76.38+4.89a
NoP K, 2013.05+95.17b 4.92+0.02b 99.06+4.25h
N.P.K: 1 693.68+62.52a 5.43+0.17d 92.01+5.74b
N2P:K: 2 098.35+70.36b 5.1620.04c 108.25+2.90¢
K4 N,P:2K, 1 487.83+£122.56a 6.37+0.12¢ 94.91+9.65a
N,P>K, 2 032.62+85.73¢ 5.20+0.09ab 105.58+2.75a
N.P.K, 1693.68+62.52h 5.43+0.17b 92.01+5.74a
NoP.K; 1 820.10+119.88h 5.10+0.19a 92.92+9.32a
HoAthl NoPoK, 1698.38+122.82a 5.71+0.12b 97.08+8.95a
NP K, 2296.19+85.39¢ 5.39+0.25a 123.90+6.36b
NiP.K, 2 478.63+150.93¢ 6.12+0.11¢ 151.85+11.77¢
N.PK, 1923.18+141.39h 5.17+0.10a 99.48+9.87a
N.P.K: 1 693.68+62.52a 5.4320.17a 92.01+5.74a
http://www.aed.org.cn — 19
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Table 4 Yield, saponin contents and output of the three—year—old Panax notoginseng(Mean+SD, n=3)

ol b3 P kg hm™ ST % SRR kg - hm™
N2 NoP2K; 2278.55+63.01a 12.91+0.12b 294.00+5.56a
N/P,K, 3332.642101.70c 13.0720.04c 435.53+12.63¢
N.P:K; 3 171.7677.12b 13.50+0.07d 428.15+11.36¢
N3P:K, 3 103.77+93.46h 12.55+0.08a 389.47+11.87h
P4l NoPoK; 3227.83%54.90bc 14.12+0.09d 455.67+10.04¢
NoP,K> 3391.362104.63¢ 13.34x0.05b 452.34%15.47b
NoP,K, 3 171.76277.12ab 13.50+0.07¢ 428.15+11.36b
NoP.Ks 3009.43+110.28a 12.59+0.07a 378.84+14.99a
K#4 NoP:K, 3 661.55+86.25¢ 13.39+0.15h 490.18+15.38h
NoP:K, 3429.17+124.58b 12.45+0.08a 426.76x13.12a
NoP,K, 3171.76277.12a 13.50+0.07h 428.15+11.36a
NoP,K; 3 476.26+78.59b 13.59+0.12h 472.36+14.28b
HoAth g NoPoKo 1751.00+113.59a 13.12+0.13b 229.64+14.01a
N/PK, 3 881.37+99.65¢ 12.92+0.25ab 501.62+19.77¢
N.P:K, 3 839.02+53.01¢ 13.78+0.11d 529.07+3.35d
NoP/K; 3226.81+85.16b 12.74+0.10a 411.16213.49b
NoP,K, 3 171.7677.12b 13.50+0.07¢ 428.15+11.36b

NP Ky  NPoKG  NoPoKG, 77 5 4300 25 1 DX NoPoKo 34 A0
T 121.67% .119.25% F1109.11% , s 245 P i #5025 1
X3 T 118.44% .130.39% .113.45%
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Figure 1 Effect of phosphorus and potassium fertilizer on nitrogen efficiency
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Figure 2 Effect of nitrogen and potassium fertilizer on phosphorus efficiency
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Figure 3 Effect of nitrogen and phosphorus fertilizer on potassium efficiency
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