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Abstract This research analysed the response of Amomum tsao—ko’s production, quality and benefit to different
environmental factors and cultural measures in the canyon region of Nujiang. Investigating yields, analyzing main
composition of essential oil of A.isao-ko through GC-MS, supervising microclimate and Participatory Rural
Appraisal tools were adopted in this research. Result indicated that the yields and quality of A.tsao—ko were
influenced by aspects, topography, agro—forestry models, planting year and management intensity. In detail, the
yield of A.tsao—ko planted in the western bank (3 167.10+436.09 kg/hm? of Nujiang riverwas notably higher than
the equivalents in the eastern bank (413.16+210.46 kg/hm?) (p <0.01), while the significant difference of quality
between slopes was not detected; the yield and eucalyptol content of A.tsao—ko planted on the corrie (7 499.40+
324.52 kg/hm?, 1.995 6%) was significantly higher than the equivalents on the ridge (5 350.40+1 248.06 kg/hm?,
1.688%) (p<0.05). Among three kinds of agro—forestry system, the most productive model was forest+A.tsao—ko (F+A),
the production of which was significantly higher than the other systems (p <0.05), while the yield of artificial
forest+A.tsao—ko (A+A) system was markedly higher than maize+A.tsao—ko (M+A) system (p<0.05), the yields of F+
A, A+A and M+A systems was 5 678.6+690.97 kg/hm? 3 547.4+78.01 kg/hm?, 135.12+46.18 kg/hm* respectively,
eucalyptol content in A.tsao—ko under M+A (0.333 3%) system was significantly higher than the other models (p<0.05);
the yield of A.tsao—ko planted for 6 years (5678.6£690.97 kg/hm?) was dramatically higher than which planted for
7 years (2 869.10£208.10 kg/hm?) (p<0.05), while the quality of seven—year—old A.tsao—ko was relevantly higher,
though the difference was not significant; high intensity of management contributes to a higher yield (1 756.60+
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474.89 kg/hm?), while the difference was not significant, the quality of A.tsao—ko was not significantly affected by

management intensity. From 2007, when A.tsao—ko was introduced to Maji Village, to 2013, the sown of grain in
the Village had dropped by 28.70%, while the annual per captia income had increased by 248.04%, the household
income and outcome correlated with the planting area of A.tsao—ko significantly, the correlation coefficient was r=0.793"

and r=0.535" respectively.
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1

Table 1 Environmental factors of sample plots

/ /m
WCF6M 70 NE 10° 1378 27°23.702N098°49.556E
WCF6S 70 N 10° 1388 27°26.648N098°48.275E
WCF7M 70 E 40° 1568 27°23.598N098°49.489E
WCA6M 10 NE 10° 1378 27°23.702N098°49.556E
WCM6M 50 NE 10° 1378 27°23.702N098°49.556E

WCF7S 70 N 10° 1388 27°26.16N098°48.23E
WRF7M 60 45° 1669 27°22.636N098°49.713E
WRF6S 60 N 45° 1669 27°22.636N098°49.713E
ERF7IM 60 SW 45° 1522 27°23.783N098°55.021E
ERF7S 60 SW 45° 1522 27°23.783N098°55.021E
: , W/E (West/East), C/R (Corrie/Ridge ), F/A/M / /
(Forest/Artificial Forest/Maize ) , 5/6 5 6 , M/S (Moderate/Strong) .

Note: Letters in “sample code” have meanings as follow, W/E means western/eastern bank of Nujiang, C/R means corrie/ridge, F/A/M
means planting A.tsao—ko under forest/artificial forest/maize field, 5/6 means the planting-life is 5/6 years, M/S means the management intensity

is moderate/strong. NE means northwest while SW means southwets.

2

Table 2 Distribution of sample plots
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Fig. 1 Economic yield, number of spike per plant, number of granule per spike, weight of
100 granule and the content of eucalyptol of A. tsao—ko of different sample plots
3
Table 3 The soil composition of different sample plots
pH TN/ (g/kg) TP/(g/kg) TK/(g/kg) OM/(g/kg) H.yN/(mg/kg)  AP/(mg/kg) AK/(mg/kg)
WCFoM 5.54 39 1.91 25.08 72.86 279 62.24 98
WCF6S 5.11 5.34 0.86 31.42 100.66 213.00 7.20 42.00
WCF7M 5.13 4.48 0.81 32.05 84.58 275.00 10.90 41.00
WCA6M 5.72 2.61 1.46 28.85 49.06 140.00 58.39 71.00
WCM6M 5.26 2.74 1.92 26.58 48.95 199.00 79.62 45.00
WCF7S 5.62 5.88 1.69 23.66 118.45 371.33 17.35 128.00
WRF7M 4.85 4.51 2.46 24.68 92.76 289.00 56.64 88.00
WRF6S 5.07 5.80 2.22 25.66 116.07 242.00 75.74 104.00
ERF7M 4.35 5.64 1.26 21.42 129.59 322.00 4.35 74.00
ERF7S 4.46 6.10 1.43 20.73 140.71 362.00 4.11 78.00
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Fig. 2 Daily variation diagram of temperature and humidity and illumination
during full-blossom period of different aspects
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Fig. 3 Daily variation diagram of temperature, humidity and illumination during full-blossom period of different topographies
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Fig. 4 Daily variation diagram of temperature, humidity and illumination
during full-blossom period of different agro—forestry models
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Fig. 5 Changes of the sown area of grain and per capita income from 2006 to 2014 in Maji village
4
Table 4 The correlation coefficient and planting area and annual household income and expense
Pearson / /
/ 1 0.708" 0.793™
/ 0.708™ 1 0.535™
/hm? 0.793™ 0.535™ 1
c: n=26,
001 ( ) °
**means significant correlation on a=0.01 level (two tails) .
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