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Apocynum plant at floweri r{g (Christian Rumbaur)

Apocynum planting to protect and profit from saline soils in the Tarim River Basin,

north-west China (;wall)
LR and ZHBEFK (Chinese)

Plantation of Apocynum pictum and Apocynum venetum as protective and profitable
indigenous plants - on soils made saline through irrigation of cotton without adequate
drainage.

The natural ecosystems in north-west China, especially in Xinjiang Province, are dominated by
steppes, semi-deserts and desert. Riparian forests along the Tarim River Basin have been
reduced and degraded by the expansion of irrigated agriculture since the 1950s. The main
crop planted is cotton. In the arid temperate cold desert climate, precipitation is verg low and
evaporation high. The only water source for the region is the Tarim River. Xinjiang is being
promoted to become the main cotton production area of China, especially in the upper
reaches of the Tarim River, and reservoirs with a large irrigation infrastructure have been
established. Farmers water their fields with flood and drip irrigation. But most of the fields
have no drainage system. With the high evaporation and the capillary rise of the shallow
groundwater, salts dissolved in the water accumulate on the soil surface and in the soil. This
salinization makes the fields unusable for cotton production and are abandoned as farmers
move on. These barren saline soils are prone to wind erosion, as almost no plants can grow
on them. Large-scale desertification is the result.

Purpose of the Technology: To halt desertification the barren saline soils need to be protected
by vegetation to avoid soil loss by wind. But if this can be done through vegetation that yields
an income then the advantage is double: a win-win situation. Apocynum venetum and
Aﬁocynum pictum are indigenous and both are drought and salt tolerant. They are
phreatophytes: deep-rooted plants that tap groundwater or the soil layer just above the water
table. A.venetum and A. pictum are rhizomatous perennials - and importantly they are cash
crops too. Fibre from the stems are used to Produce textiles, though the extraction process is
time and labor consuming. The advantage o ar)ocynum yarn is that it has antibacterial
properties. The leaves and flowers are also sold and used to produce tea which is a
Traditional Chinese Medicine (TCM) that reduces blood pressure. On a per hectare basis, the
stem generates a potential income of US$ 3,650, the leaves US$ 1,995, and the flowers US$
1,815: nevertheless the market for apocynum products is small. In Xinjiang most of the
apocynum Elantations are under commercial large-scale farmers. They have the capital to
deal with the costly establishment of apocynum.

Natural / human environment: Fields on which apocynum is sown should have a groundwater
level not deeper than 2m. Nevertheless the soil should be well-drained: best is a sandy loam.
Waterlogged, calcareous, clayey soils are not suitable. Apocynum can withstand periods of
water inundation; however, roIon%ed submergence or waterlogging inhibits its growth. The
topsoil under apocynum is often saline, reaching salt contents of up to 20%. ApocKnum can
grow on sites with a pronounced surface salinization, as long as the subsoil and the
groundwater are not stronﬁly salinized. There are two methods of planting apocynum: by seed
or by vegetative means. While irrigation helps establishment and good yields, this is at a
much lower level than for cotton. In conclusion, A.venetum and A. ﬁictum provide profitable
options on saline soils, grow with minimal irrigation, and protect the land against wind
erosion.
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1. Manuring (3700 to 5000 kg/ha) and ploughing (_sigJl/cuésill: Before sowing)

2. Site establishment/ preparation (s_uigll/cudgill: None)
3. Planting of seedlings/ root cuttings/ transplants (s ¢ll/cuseill: most suitable seeding time is mid April to May or transplantation)
4. Irrigation at establishment (10000-12000 m3/ha) (6 _ssll/cudsill: After sowing)
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1. irrigation and weeding labor (6 :&_ug)l/cudgill times)
2. Fertilizer (s uwsll/cudgill: None)
3. Harvest labor (é_uigll/cudgill: at harvest)
4. Transport (s_uigll/cudgill: after harvest)
ailuall @ JlGg wMsa0
oIl sollez] 1% cadlll o
cMsaall 322 bazsll axall J—.-,g», (LYs> :’ﬁ::lj:: 131:;‘:":’:
«Sasel USD) S50l USD) ol Ul
alloxll
irrigation and weeding labor ha 10,0 114,0 1140,0 100,0
Harvest labor ha 1,0 359,0 359,0 100,0
wlaxo
Transport |ton | 1,0 | 11,0 | 11,0 | 100,0
arganll Slasells 2wl
Fertilizer (Phosporus) |ke | 150,0 | 412 | 618,0 |
s ae
Waterfee | | 1,0 | 2280,0 2280,0
angill ailuo IS Jlo>) 4'408.0
Sl Yol agisidl diluo sl Jloz] -10495.24

Soiadl ooVl Jolon louwgio el ll axslioll adlaioll

<250 o0
251-500 plo
501 - 750 0lo
1,000-751 olo
1,500-1,100 olo
2,000-1,500 olo
3,000-2,001 olo
4,000-3,100 plo
> 4000 olo

PR ¥IN]|

(%2-0) plowws

(%5-3) logun
(%10-6) Jaizo
(%15-11) u>aio
(%30-16) JW
(%60-31),laz=s Y1 2500
(%60<) o=Vl assls

Wocat SLM Technologies

o,

o aui

al>l8 auw
a>s

oy Liaidl
Jsgw/olian
azai o el
adl ol )azis]l
N wloxio
toamdl 9 wljoxio
solol els

Apocynum planting to protect and profit from saline soils in the ...

tlioll anldl wlawslgall
Per year: 90 mm; Jan, Feb, Apr, May: 3 mm; Mar, Sept: 5mm; jun: 33
mm; Jul: 18 mm; Oct: 0 mm; Dec: 8 mm
Thermal climate class: temperate. cold desert climate
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In the beginning (first two years) the plantation of Apocynum is very labour and input intensive. After 1.5 to 2 yearsthe plants can be harvested
for the first time. The price for the producst of Apocynum (leafs and stems) are very high.
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e Both species yield fibres and leaves for fiber production and the
leaves for medicinal products or tea on considerable areas under
the arid climate of Xinjiang Province, China, without intensive
irrigation, because they use the groundwater as for example
cotton. Furthermore, both species can withstand higher soil
salinization levels than cotton.

How can they be sustained / enhanced? The plantations can be
enhanced by analyzing the water consumption and the water use
efficiency to apply only as much water to the plants as they need
Not decreasing the yields.

e Both species can provide an income to local people - fibre and
leaves for medicinal products or tea - under conditions which are
unfavorable to grow crops under irrigation.

How can they be sustained / enhanced? Promote apocynum on

saline wastelands and subsidize the establishment of the

plantations. Explore further markets and promote the products.
e Through apocynum plantations wastelands are reclaimed.

How can they be sustained / enhanced? Highlight the potential to
reduce wind erosion and ‘dust bowls’.
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e Difficult process to extract fibre from the stems. New technology
needs to be developed.

e Small market. New uses need to be explored to expand the
market.

e High investment in the beginning of the plantation. Planting of
apocynum should be subsidized.
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e Book project: Making sense of research for sustainable land management (GLUES)
e Sustainable Management of River Oases along the Tarim River, China (SuMaRiO / GLUES)
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e N Thevs et al. (2012) Apocynum venetum L. and Apocynum pictum Schrenk (Apocynaceae) as multi-functional and multi-service plant species
in Central Asia: a review on biology, ecology, and utilization.: Journal of Applied Botany and Food Quality 85, 159-167.
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