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Fig. 1 Sketch of sampling spots in the experiment field
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Fig. 2 Climatic factors in the year 2012 and
2013 at the study area.
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Fig.3 Temporal variation of soil water content at different
intercropping systems in 2012 and 2013
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Fig. 4 Seasonal variation of crop leaf 5°C at different intercropping systems in 2012 and 2013
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Fig. 5 Seasonal variation of leaf WUE at different intercropping systems in 2012 and 2013
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Fig. 6 Horizontal variation of soil water content at the
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Notes: Letters indicates significant difference between crops at different distance to walnut tree rows (P < 0.05). The same below.
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Fig. 7 Seasonal variation of leaf °C in woad and sickle senna of the intercropping systems at
different position in 2012 and 2013
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Fig. 8 Seasonal variation of WUE in woad and sickle senna of the intercropping systems at
different positions in 2012 and 2013
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Fig. 9 Seasonal variation of water use in different intercropping systems in 2012 and 2013
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Fig. 10 Seasonal variation of water use in woad and sickle senna of the intercropping systems at
different positions in 2012 and 2013
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Table 1 Harvest indice of different agroforestry systems
7 Yield/ (kg-hm™) N Income/ (Ji-hm™) N N
o FI{E % System PREHISR AR R
Year Y bk R L] bk PR ] LER WUEe/(7G-t '*hm?)
Walnut Woad Sickle senna  Walnut  Woad  Sickle senna
A -FE IR e
Walnut-Woad/Sickle senna ntercropping 1963 944 2104 19 635 9 442 8416 1.98 17.84
AR
2012 Walnut monoculture 2545 — — 25451 — — 1.00 21.90
LR (N
Sl Wiend Stk cemme — 1751 3156 — 17 510 12 625 1.00 14.35
IAb-FE U e
Walnut-Woad/Sickle senna 1767 461 1528 17 670 4610 6112 1.89 14.72
intercropping
2013 FRAEARZBE
Sole Walnut 2290 — — 22 900 — — 1.00 20.42
Ty
AR/ R — 901 2505 — 9010 10 020 1.00 8.85

Sole Woad/Sickle senna

HRG, 4R 17.84, 1472 56t “hm 2, FERS
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The Interspecific Water Relations of Juglans Regia-Woad/Sickle
Senna Agroforestry System in a Hilly Area of
Southern Taihangshan Region

HE Chun-xia'?, CHEN Ping"?, ZHANG Jin-song'?, MENG Ping'?, SUN Shou-jia"*, GAO Jun"*

(1. Key Laboratory of Tree Breeding and Cultivation, National Forestry and Grassland Administration, Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China; 2. Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing
Forestry University, Nanjing 210037, Jiangsu, China; 3. Hebei Research Institute of Investigation &

Design of Water Conservancy & Hydropower, Tianjin 300250, China)

Abstract: [Objective] The objective of this study is to find out the water relations (competition or facilitation) of
various fruit-crop agroforestry systems and to provide theoretical basis for agroforestry configuration in southern
Taihangshan region. [Method] In order to quantify the interspecific water relation, the stable carbon isotope tech-
nique and the thermal dissipation probe (TDP) method were used to study the water use efficiency (WUE), water con-
sumption and soil water content of component species in a walnut (Juglans regia)-woad (Isatis tinctoria)/sickle senna
(Senna tora) agroforestry system. [Result] The results showed that the soil water content of agroforestry system was
greater than that of sole walnut, sole woad and sole sickle senna systems, and the sole walnut system had higher soil
water content than sole crop systems. The WUE of woad system decreased with their growth, while that of sickle
senna system increased with their growth in 2012, but decreased in 2013. The sole walnut and sole woad/sickle senna
systems presented a larger water consumption than that in agroforestry system. The water consumption of sole wal-
nut were respectively 1.11 and 1.07 times that of intercropped walnut in 2012 and 2013. The water consumption of
sole woad and sole sickle senna systems were 1.83 and 2.26 times that of intercropped woad and intercropped sickle
senna in 2012, and 1.96 and 2.60 times in 2013, respectively. Walnut consumed more water than the crops in agro-
forestry system in 2013, and the water use was equivalent between trees and crops in 2012. Woad and sickle senna in
the tree row consumed more water than that at other places (but the water consumption of both the crops was slightly
lower than in other places on flowering stage in 2013). The total income of the agroforestry system was respectively
1.49 and 1.24 times that of sole walnut and sole crop systems in 2012, and 1.24 and 1.47 times in 2013. [Conclusion] In
these agroforestry systems, walnut improved water condition, and reduced total water consumption comparing to sole
woad/sickle senna system. The land equivalent ratio of the agroforestry system achieved to 1.9. Although the produc-
tion of walnut fruit decreased a little, the total income increased by 1.2 times comparing to sole systems when adding
the income of the medicine harvest. It is concluded that walnut-woad/sickle senna intercropping system is suitable at
this area.

Keywords: agroforestry system; Juglans regia; Isatis tinctoria; Senna tora; stable carbon isotope ratio (6"°C);

interspecific water relation
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