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Research progress in Frankia spp. associated with Hippophae L.
ZHANG Ai-Mei”  YIN Yi-Ran SUN Kun

College of Life Sciences, Northwest Normal University, Lanzhou, Gansu 730070, China

Abstract: Frankia spp. can form symbiotic nitrogen fixation with non-leguminous plants such as
Hippophae spp., and its nitrogen fixation efficiency is much higher than that of legume rhizobia. Frankia
spp. can also promote the resistance of drought and cold and the adaptability of various habitats for
Hippophae spp.. Frankia spp. is a kind of actinomycete resources with developmental potential. The
progress in Frankia spp. associated with Hippophae were introduced in order to develop and utilize
Frankia spp., promote the classification and identification of Frankia spp., strengthen the mechanism of
symbiotic nodulation and nitrogen fixation between Frankia spp. and host plants, and develop the
application of Frankia spp. in agricultural as soon as possible. This paper reviews the research progress of
the species diversity of Hippophae L., the nodulation status and distribution characteristics of Hippophae
spp., as well as the morphology and functions of root nodules, the species diversity and distribution
characteristics of Frankia spp. The nodulation mechanism of Frankia spp., the physiological and
ecological effects of Frankia spp., and the main symbiotic factors of Frankia spp. and Hippophae were
discussed. This review can provide valuable reference for systematic research on Frankia spp. associated
with Hippophae L.
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Table 1  Species and distribution of Hippophae L.
Gacil Tl BIZ P2 H oA WL A R Z:2% 3CHR
Group Species Subspecies Geographical distribution Common distribution References
elevation (m)
TR 4H LA S REER REWTILZEPGAL . fedbsbx  400-3 100 [17]
Sect. H. rhamnoides L. H. rhamnoides subsp. From Hengduan mountain to
Hippophae sinensis Rousi northwest and north of China
PR FE BT L) A X 22003 500 [10]
H. rhamnoides subsp. Hengduan mountain
yunnanensis Rousi
VAU HE BT L) A X 1800-2 400 [10,18]
H. rhamnoides subsp. Hengduan mountain
wolongensis Lian, K.
Sun et X. L. Chen
LRRIRU FRTE b X 1200-3 700 [10]
H. rhamnoides subsp. Central Asia
turkestanica Rousi
ST BI/RZE AR S 1200-1800 [10]
H. rhamnoides subsp. From Altai to Siberia and
mongolia Rousi Mongolia
IR DR R R B 1000-2 500 [10,19]
H. rhamnoides subsp. Caucasus
caucasia Rousi
/R BT Ll BAT R B30T L X 0-380 [10,19]
H. rhamnoides subsp. Alps region
carpatica Rousi
TRV B 0 ACTERERE & 0-1100 [10,19]
H. rhamnoides subsp. K PGVESIR e
rhamnoides Rousi Baltic Sea, North Sea coast and
Atlantic Norwegian coast
BAV TR RS0 L 3t X 100-1 900 [10,19]
H. rhamnoides subsp. Alps region
fluviatilis Van Soest
/LRUy B HhAEh X 1500-3 000 [10,17]
H. salicifolia D. Don Himalayas
A A HIESUY GEENE Uy AT L i X 3400-4 400 [10,17]
Sect. H. neurocarpa S. W.  H. neurocarpa subsp. Hengduan mountain
Gyantsenses LiuetT. N. He stellatopilosa Lian et al. ex
Lian Swenson et Bartish
IESU At AT L R B X 2:300-4 200 [10,17,20]
H. neurocarpa subsp. Hengduan mountains and the
neurocarpa Tibetan plateau
RGP IR AT L X 3700 [10]
H. litangensis Lian et Hengduan Mountian
X. L. Chen ex Swenson
et Bartish
BRVD IR AR T LRI G e D X 2700-3 650 [17]
H. goniocarpa Lian et Hengduan mountain and
al. ex Swenson et Qinghai-Tibetan plateau
Bartish
FARLRUY e e S X 2 600-5 000 [17]
H. gyantsensis (Rousi) Qinghai-Tibetan plateau
Lian
[l RUp P9 e i Sl 2 b X 2700-5 300 [17]
H. tibetana Qinghai-Tibet plateau and its

Schlechtend

marginal areas
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Figure 1 Nodules morphology and sites of four Hippophae spp.
W A PEVEG B: FURGSELG C: BIRUEG D: BRIV

Note: A: H. rhamnoides subsp. sinensis Rousi; B: H. tibetana Schlechtend; C: H. goniocarpa Lian et al. ex Swenson et Bartish; D: H.

neurocarpa S. W. Liu et T. N. He.
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