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Achnat her um spl endens  ( Tr i n) ,  Ner ski )  i s  a per enni al  gr ami neous  f or age.  The gr as s  
i s  hi gh dens i t y,  hi gh yi el d gr as s ,  good dr y dead br anches ,  Achnat her um 
adapt abi l i t y,  s al t ,  al kal i ,  col d,  dr ought ,  r oot  sys t em.  I t  i s  good pal at abi l i t y 
and hi gh nut r i t i onal  val ue,  i s  a good l i ves t ock f eed;  Achnat her um i s  t he 
agr i cul t ur al  and pas t or al  ar eas  of  dai l y necess i t i es ,  hi gh- qual i t y r aw mat er i al s ;  
Achnat her um f i ber s  sui t abl e f or  manuf act ur i ng hi gh- qual i t y paper .  However ,  t he 
f unct i on of  Achnat her um spl endens  i n soi l  and wat er  conser vat i on has  not  been 
pr oper l y under s t ood and appl i ed.  

 
1 Chi ne s e  Ve t i ve r i a z i z ani oi de s  and I t s  
Appl i c at i on t o Ac hnat he r um spl endens  
As  ear l y as  1994,  t he Wor l d Bank suppor t ed t he 
Loess  Pl at eau Wat er  and Soi l  Conser vat i on 
Pr oj ect ,  whi ch i nvol ved many pr ovi nces  i n 
Shanxi ,  Shaanxi  and I nner  Mongol i a,  whi ch 
l as t ed f or  many year s .  I n 1998,  t he pr oj ect  
was  under goi ng a mi d- t er m eval uat i on.  For mer  
Wor l d Bank of f i ci al s  and l at er  Pr es i dent  of  
t he I nt er nat i onal  Vet i ver  Net wor k,  Mr .  Gr aeme 
Shaw,  t ook par t  i n t he s t udy and Xu Li yu,  t he 
Chi nese Vet i ver  Net wor k Coor di nat or ,  was  

i nvi t ed.  They f ocused on t he Achnat her um 
spl endens  and ot her  pl ant s  i n l oes s  hi gh 

The r ol e of  t he or i gi nal  soi l  and wat er  conser vat i on ( phot o 1) .  I t  i s  concl uded t hat  
Achnat her um spl endens  i s  a good her baceous  soi l  and wat er  conser vat i on,  and can pl ay a 
ver y i mpor t ant  r ol e i n cont r ol l i ng soi l  and wat er  l os s  i n t he Loess  Pl at eau.  
 
Lat er  i n t he i nt er nat i onal  net wor k of  vet i ver  2000,  suppor t ed by t he begi nni ng of  t he 
gr aduat e pr oj ect ,  speci al i zi ng i n t he spl endi d s l ope pr ot ect i on f unct i on.  "The I mpact  
of  Achnat her um spl endens  on soi l  pr oper t i es  and i t s  pot ent i al  t o cont r ol  soi l  er os i on 
i n ar i d and col d r egi ons" .  The pr oj ect  was  sponsor ed by t he Wal l ace Genet i c 
Foundat i on.  
 
Soi l  and wat er  l os s  has  al ways  been t he mai n pr obl em af f ect i ng t he agr i cul t ur al  
pr oduct i on and envi r onment  i n mount ai nous  ar eas  of  nor t her n Chi na.  To pr event  and 
cont r ol  soi l  er os i on,  peopl e have t aken a l ot  of  engi neer i ng measur es ,  such as  
cons t r uct i on Ter r aces ,  ponds ,  di ggi ng f i sh- scal e pi t ,  bui l t  Val l ey Squar e and so on.  
These measur es  ar e s i mpl e and ef f ect i ve i n t er ms  of  pr event i on and cont r ol  of  soi l  
er os i on,  but  r equi r es  hi gh manpower ,  mat er i al  and f i nanci al  r esour ces .  I n cont r as t ,  
bi ol ogi cal  measur es  t o i nves t  l es s ,  qui ck,  i t  can not  onl y ef f ect i vel y cont r ol  wat er  
and soi l ,  but  al so ef f ect i vel y pr ot ect ed and i mpr oved t he ecol ogi cal  envi r onment .  So 
use of  bi ol ogi cal  measur es  t o keep soi l  and wat er  much mor e peopl e f avor .  However ,  

Phot o 1 The Worl d Bank i nves t i gat ed t he 
l oss  of  Achnat herum spl endens  ( 1998,  Baode)  



sel ect i ng a sui t abl e soi l  and wat er  conser vat i on pl ant  i n a speci f i c soi l  er os i on ar ea 
i s  not  an easy t ask.  I t  needs  t o cons i der  a number  of  f act or s ,  but  one of  t he mos t  
i mpor t ant  i s  t hat  t he sel ect ed speci es  shoul d have good soi l  and wat er  conser vat i on 
f unct i on and Adapt  t o t he envi r onment  i n whi ch t he pl ant  i s  pl ant ed.  Achnat her um 
spl endens  ( Tt i n) ,  Ner ski )  t hi ck,  wi de cr own,  r oot  sys t em devel oped.  I t  not  onl y has  a 
s t r ong f unct i on of  soi l  and wat er  conser vat i on,  and sal t  t ol er ance,  dr ought  
r es i s t ance.  The vas t  maj or i t y of  t he exi s t i ng Achnat her um spl endens  nat ur al  gr owt h,  no 
management .  I n t he ar t i f i ci al  har ves t  ( f or  bar  br oom)  or  f i r e gr ow bet t er .  
 
1 Chi ne s e  Ve t i ve r i a z i z ani oi de s  and I t s  Appl i c at i on t o Ac hnat he r um 
s pl e nde ns  
 
( 2001)  s t udi ed t he ef f ect s  of  Achnat her um spl endens  on soi l  phys i cal  pr oper t i es ,  soi l  
er os i on r es i s t ance,  soi l  er os i on r es i s t ance,  soi l  shear  s t r engt h and soi l  pr oper t i es ,  
and t he ef f ect s  of  Achnat her um spl endens  on soi l  phys i cal  and chemi cal  pr oper t i es ,  
soi l  er os i on r es i s t ance,  soi l  er os i on r es i s t ance and soi l  shear  s t r engt h wer e al so 
s t udi ed i n Shaanxi ,  Shanxi ,  I nner  Mongol i a and Ni ngxi a.  The r esul t s  showed t hat  
Achnat her um spl endens  coul d s i gni f i cant l y i mpr ove t he soi l  phys i cal  pr oper t i es ,  
i mpr ove soi l  er os i on r es i s t ance,  cor r os i on r es i s t ance and shear  s t r engt h,  and have a 
cer t ai n sal t  t ol er ance [ 1] .  Mor e sys t emat i c r esear ch 
The char act er i s t i cs  of  soi l  and wat er  conser vat i on of  Achnat her um spl endens  pr ovi de a 
new i dea f or  t he soi l  and wat er  l os s  cont r ol  and soi l  and wat er  conser vat i on gr as s l and 
r esour ces  i n t he Loess  Pl at eau of  Nor t hwes t  Chi na.  Achnat her um spl endens  was  di vi ded 
i nt o t hr ee ecol ogi cal  t ypes  accor di ng t o i t s  t opogr aphy,  t opogr aphy and ecol ogy.  Semi -
deser t  ecol ogi cal  t ypes  and ecol ogi cal  t ypes  of  s t eep s l opes  i n t he val l ey,  and t he 
ecol ogi cal  t ypes  of  t he sever el y er oded gul l i es  wer e emphas i zed,  whi ch l ai d a 
f oundat i on f or  t he f ur t her  s t udy and appl i cat i on of  Achnat her um spl endens .  
 
St udy on Ac hnat he r um s pl e nde ns  i n Chi na r e c e nt l y  
 
I n or der  t o f ur t her  under s t and t he ecol ogi cal  char act er i s t i cs  of  Achnat her um 
spl endens ,  as  soon as  t he Achnat her um spl endens  appl i ed t o Chi na' s  soi l  and wat er  
conser vat i on wor k f or  our  nat i onal  economy,  Chi na Vet i ver  Net wor k and J i angsu Ti anpeng 
Rand eco- t echnol ogy Co. ,  Lt d.  of  Chi na' s  nor t her n r egi on Achnat her um gr owt h The 
s i t uat i on was  i nves t i gat ed,  f r om Augus t  31,  2016 t o Sept ember  12,  whi ch l as t ed 13 
days .  The pur pose of  t hi s  s t udy was  t o s t udy t he ecol ogi cal  habi t  of  Achnat her um 
spl endens ,  and t o under s t and t he f l ower i ng of  Achnat her um spl endens  i n or der  t o 
pr epar e f or  t he pr opagat i on exper i ment  of  Achnat her um spl endens  ( Phot o 2) .  
 
Sl ope pr ot ect i on f unct i on of  Achnat her um spl endens  i n Loess  Pl at eau of  Shanxi  Pr ovi nce 
Fi r s t l y,  t he f unct i on of  Achnat her um spl endens  was  s t udi ed.  Si mi l ar  t o t he pr evi ous l y 
seen,  Achnat her um spl endens  i n t he Loess  Pl at eau r egi on of  t he s l ope pr ot ect i on 
f unct i on i s  ver y s i gni f i cant .  Due t o ser i ous  soi l  er os i on i n t he Loess  Pl at eau,  
Achnat her um spl endens  ar e mos t l y di s t r i but ed i n t he hi gher  par t  of  t he edge of  t he 
er os i on di t ch,  can be a good f i xed s l ope t o pr event  f ur t her  col l apse and er os i on of  
t he s l ope t o pr ot ect  t he f ar m houses  or  wal l s .  Achnat her um spl endens  t he gr ound par t  
of  up t o 2m above t he r oot  can r each 2m or  mor e ( phot o 3) .  



 

  
Phot o 2 On- s i t e s t udy Achnat her um spl endens  seed phot os  3 abovegr ound and under gr ound 

par t s  r espect i vel y over  2m phot os  4 t o t he 
l ocal  f el l ow Achnat her um spl endens  
 
Achnat her um spl endens  i n t he l ocal  mai n pur pose 
i s  t o t i e br oom ( Phot o 4) ,  i s  s ai d t o be 
because of  i t s  good t oughness ,  l i ght  and not  
eas i l y br oken.  The br oom i n t he Loess  Pl at eau 
and Nor t hwes t  Chi na i s  ver y common.  A br oom i n 
Ni ngxi a can sel l  18 yuan.  But  t he f ar mer s  f or  
Achnat her um wat er  and soi l  conser vat i on 



f unct i on i s  not  much under s t andi ng.  Achnat her um i n any pl ace,  mos t l y di s t r i but ed i n 
t he pl exus .  And t ypi cal  
Ol der  dwel l i ngs  wi t h mor e s t abi l i zi ng ef f ect s  may be as soci at ed wi t h human act i vi t i es  
( such as  sweepi ng t he yar d)  and s l ow gr owt h.  And ar e f end f or  t hemsel ves ,  never  hear d 
of  ar t i f i ci al  cul t i vat i on.  But  i n any case,  Achnat her um s l ope pr ot ect i on f unct i on i s  
at  a gl ance and no doubt  ( Phot o 5) .  As  can be seen f r om t he phot o 5 Achnat her um s l ope 
pr ot ect i on and t he r ol e of  hous i ng on t he s l ope.  
 
2. 2 The  di s t r i but i on and gr owt h of  Ac hnat he r um s pl e nde ns  i n Ni ngxi a  
 
I n Ni ngxi a Hui  Nong,  t he s t udy sel ect ed f r om sout h t o nor t h,  f r om t he Yel l ow Ri ver  
al l uvi al  pl ai n t o t he Hel an Mount ai n f oot hi l l s ,  f r om l ow t o hi gh a l i ne.  I n t he pl ai n 
ar ea,  mos t  of  t he spl endens  ar e di s t r i but ed i n t he di t ches  and a f ew open spaces ,  but  
al so di s t r i but ed ar ound t he ol d house.  I n t hese pl aces  Achnat her um spl endens  t he r ol e 
of  sol i d s l ope i s  ver y obvi ous  Achnat her um spl endens  of t en f l our i sh.  The hei ght  of  a 
cl us t er  of  spl endens  can r each 210cm,  di amet er  up t o 1m.  I n t he ol d house ar ound t he 
s t r ong gr owt h of  Achnat her um spl endens  may be due t o t he l ocal  soi l  moi s t ur e,  nut r i ent  
condi t i ons  bet t er .  I n addi t i on,  i n t he ol d house ( Rat her  t han t he new house)  ar ound 
t he good gr owt h may be f r om t he s i de shows  Achnat her um gr owt h per i od i s  l onger ,  need 
enough t i me t o gr ow i nt o l ar ge gr as s .  
 
Al ong wi t h t he el evat i on,  Achnat her um i n semi - deser t  ar eas  of  s t one gr owt h was  
weakened.  Thi s  i s  r el at ed t o el evat i on,  s l ope t er r ai n obvi ous  soi l  moi s t ur e,  nut r i ent  
poor .  Her e a l ong dr ought ,  deep i n t he nor t hwes t  i nl and pl at eau,  i s  a t ypi cal  
cont i nent al  s emi - humi d semi - ar i d cl i mat e,  annual  r ai nf al l  i n 200- 300mm,  evapor at i on i s  
mor e t han 1000mm,  and mul t i pl e nat ur al  di sas t er s .  
I n t hi s  s i t e condi t i ons ,  Achnat her um gr owt h i s  poor ,  each pl exus  hei ght  of  onl y 100cm,  
pl exus  di amet er  40- 50cm.  Mos t  spor adi c gr owt h i n s t one i nt er mi t t ent  ( Phot o 6) .  But  
al so shows  Achnat her um i s  ver y r es i s t ant  t o bar r en.  Thi s  al so pr ovi des  a bas i s  f or  t he 
use of  Achnat her um spl endens  i n t he bar r en and ar i d ar eas .  On t he hi l l s i de,  t her e i s  
s t i l l  a smal l  amount  of  Achnat her um spl endens  i n t he t hi cker  par t  of  t he s l ope,  and 
t he gr owt h i s  bet t er .  Gr owt h hei ght  can r each about  150cm.  
I n addi t i on,  a l ar ge ar ea of  Achnat her um spl endens  was  f ound at  a di s t ance of  about  20 
km f r om t he f oot  of  t he mount ai n ( Phot o 7) .  And neat l y di s t r i but ed on bot h s i des  of  
t he dr ai n.  The vi l l ager s  have r ef l ect ed Achnat her um spl endens  ar e of t en gr own i n t he 
f ar mi ng ar ea and gr azi ng ar ea at  t he j unct i on of  t he pl ace,  t hat  i s  l i ke gr owi ng i n 
t he pas t or al  s i t e condi t i ons  bet t er  pl ace.  I n t he event  of  f ood shor t ages ,  peopl e 
of t en cul t i vat e Achnat her um spl endens  gr owt h t o f ar mi ng.  
 
2. 3 I nne r  Mongol i a Ac hnat he r um gr owt h 
 
I nves t i gat i on of  t he Li nhe Di s t r i ct  i s  l ocat ed i n t he wes t er n I nner  Mongol i a 
Aut onomous  Regi on of  t he Het ao Pl ai n abdomen.  I t  i s  l ocat ed bet ween l at i t ude 40 °  
34 ' ~ 41 °  17'  nor t h and l ongi t ude 107 °  6 ' ~ 107 °  44'  eas t .  Li  Bayannaoer  
ci t y,  f or  t he ci t y s eat .  Li nhe deep i nl and,  bel ongi ng t o t he t emper at e s emi - ar i d 
cont i nent al  cl i mat e,  whi ch i s  char act er i zed by:  pr eci pi t at i on,  wi nd,  dr y cl i mat e.  
The mean annual  pr eci pi t at i on i s  138. 8mm i n t he sout h,  156. 2mm i n t he nor t h,  and 
t he evapor at i on i s  2236. 7mm.  The evapor at i on i s  16. 1 t i mes  of  t he pr eci pi t at i on.  
Accor di ng t o I van Roef f  f or mul a t o cal cul at e t he wet t i ng coef f i ci ent  of  O. 12,  i s  a 
ver y ar i d cl i mat e.  The mos t  humi d Augus t  i s  t he semi - ar i d cl i mat e t ype.



 

 
Phot o 6 Achnat her um spl endens  gr owi ng i n cr evi ces  i n s emi - deser t  ar eas  ( Ni ngxi a 
Hui  Nong)  
Phot o 7 A l ar ge spl endi d Achnat her um spl endens  t he cr op 
 
However ,  on t he ot her  hand,  Li nhe Di s t r i ct  i s  l ocat ed i n t he Yel l ow Ri ver  al l uvi al  
pl ai n,  el evat i on 1 029 ~ 1 045m,  t er r ai n f r om sout hwes t  t o nor t heas t  t i l t .  
Al l uvi al  pl ai n near  t he Yel l ow Ri ver  shor e ar ea i s  t he r i ver  s l ow,  di f f er ent  
wi dt h,  gener al l y i n t he 150 ~ 5000m,  hi gher  t han t he Yel l ow Ri ver  sur f ace 0. 5 ~ 
1m,  t he gr ound f l at  open.  Some of  t he sur f ace i s  f i ne sand,  i r r i gat i on channel s  
and t he Yel l ow Ri ver  i s  al so mor e sedi ment at i on of  t he ol d cour se of  s and,  i n t he 
l ong wi nd er os i on,  t he f or mat i on of  many di sc- shaped depr es s i on ( commonl y known as  
ge Bu)  and sand dunes .  The hei ght  of  t he movi ng sand dune i s  bet ween 2m and 20m.  
Semi - f i xed dunes  gener al l y hi gh 1 ~ 1. 5m,  and wi nd er os i on depr es s i ons  and phase 
di s t r i but i on,  f i xed dune s l ow,  undul at i ng,  mul t i - gr owt h sand Peng,  Tr i bul us  
t er r es t r i s  and ot her  dr ought - r es i s t ant  pl ant s .  Gener al  depr es s i on ar ea of  0. 5 ~ 
2km2,  deep 0. 5 ~ 1m,  bet ween t he gr eat er  and deeper .  Wi nd er os i on depr es s i on,  t he 
ol d cour se of  t he Yel l ow Ri ver  l ef t  over  f r om t he nat ur al  l evee and Fur ukawa 
l owl ands ,  was t e i r r i gat i on channel s ,  pr oduct  
Phot o 8 Gr owi ng i n t he wat er  of  t he Achnat her um spl endens  i n Li nhe,  I nner  
Mongol i a,  l akes  ( commonl y known as  Hai zi )  f or m t he l andscape of  many l akes  i n t he 
pl ai n.  Because of  t hi s ,  al t hough t he ar ea i s  ver y l i t t l e r ai nf al l ,  but  t he soi l  
s i t e condi t i ons ,  especi al l y wat er  condi t i ons  may not  necessar i l y poor .  Gr oundwat er  
dept h:  The vas t  maj or i t y of  t he ci t y bel ow 150cm,  account i ng f or  t he ci t y' s  t ot al  
soi l  ar ea of  81. 02%,  of  whi ch> 200cm account ed f or  46. 7%,  <l 50cm account ed f or  
18. 98% of  t he t ot al  soi l  ar ea of  t he ci t y.  The maxi mum t emper at ur e di f f er ence 
bet ween day and ni ght  was  5 mont hs  ( 16. 9 � ) .  I n t he gr owi ng season of  4- 9 mont hs ,  
t he dai l y di f f er ence was  13- 16 � ,  whi ch was  benef i ci al  t o t he accumul at i on of  
phot osynt hat e.  Ther ef or e,  t he s t udy f ound i n t he r egi on,  "A Spl endor  Ki ng" ( Phot o 
8) .  A cl us t er  of  spl endens  up t o 3m,  pl exus  di amet er  of  3- 4m.  Spl endens  ar e 
gener al l y di s t r i but ed i n t he hi gher  dunes  and houses  not  f ar  f r om t he pl ace,  



mos t l y spor adi c or  smal l  ar ea i nt o pi eces  di s t r i but i on.  Accor di ng t o t he l ocal  
vi l l ager s  i nt r oduced,  and some Achnat her um may have gr own mor e t han 50 year s ,  i s  
s t i l l  heal t hy gr owt h.  He saw t he gr as s  i n hi s  t eens ,  
Now mor e t han 60 year s  ol d,  i s  s t i l l  her e. Phot o 7 A l ar ge spl endi d Achnat her um 
spl endens  t he cr op 
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t he dai l y di f f er ence was  13- 16 � ,  
whi ch was  benef i ci al  t o t he 
accumul at i on of  phot osynt hat e.  
Ther ef or e,  t he s t udy f ound i n t he 
r egi on,  "A Spl endor  Ki ng" ( Phot o 
8) .  A cl us t er  of  spl endens  up t o 
3m,  pl exus  di amet er  of  3- 4m.  
Spl endens  ar e gener al l y di s t r i but ed 
i n t he hi gher  dunes  and houses  not  
f ar  f r om t he pl ace,  mos t l y spor adi c 
or  smal l  ar ea i nt o pi eces  
di s t r i but i on.  Accor di ng t o t he 
l ocal  vi l l ager s  i nt r oduced,  and 
some Achnat her um may have gr own 
mor e t han 50 year s ,  i s  s t i l l  

heal t hy gr owt h.  He saw t he gr as s  i n hi s  t eens ,  
Now mor e t han 60 year s  ol d,  i s  s t i l l  her e.  
 
3 Ac hnat he r um s pl e nde ns  r e pr oduc t i on 
 



The mai n pur pose of  t hi s  s t udy i s  t o under s t and t he char act er i s t i cs  
of  Achnat her um spl endens  seed t o be ar t i f i ci al l y pr opagat ed.  For  t he 
appl i cat i on of  Achnat her um spl endens  i n t he sol i d s l ope t o cr eat e t he 
condi t i ons .  I nner  Mongol i a f el l ow sai d Achnat her um seed i n t he Dew 
af t er  t he mat ur e ( i e,  Sept ember  7 t hi s  year ) ,  t he s t udy i s  bef or e and 
af t er .  At  t hat  t i me some of  t he seeds  have mat ur ed,  dar k br own.  Some 
ar e s t i l l  i n t he gr out i ng per i od.  On t he whol e,  Achnat her um seed i s  
ver y l i ght ,  smal l ,  spi ndl e- shaped,  about  3mm,  wi dt h 0. 8mm ( Phot o 9) .  
As  a r esul t ,  t he 1000- gr ai n wei ght  was  onl y 0. 77 g [ 2] .  So i t  i s  
di f f i cul t  t o col l ect  t hem.  And some spi kes  whi ch seem t o have no 
mat ur e seeds .  I n addi t i on,  t he gr owt h of  Achnat her um spl endens ,  t he 
sur f ace al so f ound some r ound seed accumul at i on,  di amet er  of  about  
3cm,  t he cent er  of  an ani mal  cavi t y,  may be caused by ant s  f eedi ng.  

For  t he shel l  f ound on t he seeds  spr out  shel l  pr ovi des  evi dence.  
Thi s  i s  t he pr ol i f er at i on of  Achnat her um adds  uncer t ai nt y.  And 
Achnat her um ger mi nat i on by t he t emper at ur e l i mi t ,  t he bes t  

t emper at ur e i n 25/ 15 �  [ 3] .  Al so pay at t ent i on t o sowi ng dept h shoul d be ≤  1. 5cm,  
and t o keep t he soi l  moi s t  mor e t han 10 days  [ 2] .  
I n or der  t o f ur t her  f i nd out  t he met hod of  r epr oduct i on of  Achnat her um spl endens ,  I  
s el ect ed par t ner s  i n Shanxi ,  Ni ngxi a and I nner  Mongol i a,  hopi ng t o har ves t  s eeds  i n 
t he l ocal ,  pl ant i ng exper i ment s ,  gai n exper i ence i n or der  t o pr omot e.  Af t er  t he 
success  of  s eed pr opagat i on and t hen seedl i ngs  t r anspl ant ed,  because t he ol d seed 
met abol i sm i s  poor ,  not  sui t abl e f or  t r anspl ant at i on. 3 Achnat her um spl endens  
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ani mal  cavi t y,  may be caused by ant s  f eedi ng.  For  t he shel l  f ound on t he seeds  spr out  
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mor e t han 10 days  [ 2] .  
I n or der  t o f ur t her  f i nd out  t he met hod of  r epr oduct i on of  Achnat her um spl endens ,  I  
s el ect ed par t ner s  i n Shanxi ,  Ni ngxi a and I nner  Mongol i a,  hopi ng t o har ves t  s eeds  i n 
t he l ocal ,  pl ant i ng exper i ment s ,  gai n exper i ence i n or der  t o pr omot e.  Af t er  t he 
success  of  s eed pr opagat i on and t hen seedl i ngs  t r anspl ant ed,  because t he ol d seed 
met abol i sm i s  poor ,  not  sui t abl e f or  t r anspl ant at i on.  
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