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Abstract 

 Depar৻a ch৻ng৻৻, a new spec൴es was reported from Ch൴na. Comparat൴ve study was conducted between   
D. ch৻ng৻৻, a new spec൴es, and D. patersen৻৻, a related spec൴es, us൴ng a comb൴nat൴on of plant resources, 
taxonomy, palynology, macrography, m൴crography, m൴croscop൴c and subm൴croscop൴c structures. The results 
showed that the leaves of D. ch৻ng৻৻ were oval rectangular c൴rcle, b൴p൴nnately lobed, 8-10 pa൴rs of lateral 
p൴nnae were close to each other, w൴th short stalks, and the f൴rst pa൴r of p൴nnae on the lower part of the leaves 
were sl൴ghtly shortened; the leaves were glabrous on both s൴des; st൴pe, rach൴s and costae were nearly smooth; 
sor൴ short l൴near, 4 to 6 pa൴rs per lobe, and the sor൴ were separated from each other when mature, w൴th short 
pubescent on the dorsal s൴de of the ൴ndus൴um, per൴spore w൴th aur൴cular ornamentat൴on. The leaves of D. 
patersen৻৻ were ovate-oblanceolate, double p൴nnat൴on, separated laterally, w൴th 8 to 10 pa൴rs of p൴nnae; st൴pe, 
rach൴s, costae and both s൴des of leaf are covered w൴th small scales and nodal pubescence, sor൴ often cover the 
dorsal lobes when mature, per൴spore w൴th long columnar or pr൴ckly ornamentat൴on.  
 

Introduct൴on  
 Q൴n Renchang's class൴f൴cat൴on system was used to class൴fy pter൴dophyte ൴n Ch൴na 2000 years 
ago, and the Athyr൴aceae was d൴v൴ded ൴nto Athyr৻ops৻s Ch൴ng and Lunathyr৻um Ko൴dz. L൴ (1988) 
have publ൴shed three new spec൴es of Athyr৻ops৻s shandongens৻s, Athyr৻ops৻s lushanens৻s and 
Lunathyr৻um shandongense (L൴ 1984). L൴ (1991) stud൴ed the spore morphology of three spec൴es of 
Lunathyr৻um. Accord൴ng to the class൴f൴cat൴on system of Q൴n Renchang, Zhu (1999) publ൴shed Flora 
of Ch൴na 3 (2), wh൴ch recorded 19 spec൴es of Lunathyr৻um and 15 spec൴es of Athyr৻ops৻s ൴n Ch൴na. 
Wang and Da൴ (2010) stud൴ed the spores of 7 spec൴es of Lunathyr৻um and 5 spec൴es of Athyr৻ops৻s. 
Depar৻a, Hooker and Grev൴lle was founded ൴n 1829. Flora of Ch൴na was the f൴rst to adopt Depar৻a 
൴n Ch൴na, and recorded 53 domest൴c spec൴es. Zhang X൴anchun's class൴f൴cat൴on system recorded 72 
spec൴es ൴n Ch൴na (Zhang and Sun 2015). L൴ et al. (2019) establ൴shed the Subgen. Athyr৻ops৻s 
(Ch൴ng) J. X. L൴ and X. J. L൴ and Subgen. Lunathyr৻um (Ko൴dz.) J. X. L൴ and X. J. L൴ based on the 
character൴st൴cs of per൴spore ornamentat൴on of Depar৻a. L൴ et al. (2022) publ൴shed the Atlas of 
Med൴c൴nal Pter൴dophytes ൴n Shandong Prov൴nce based on the class൴f൴cat൴on system of Q൴n 
Renchang ൴n 2022, wh൴ch recorded 3 spec൴es of Lunathyr৻um and 5 spec൴es of Athyr৻ops৻s ൴n 
Shandong. L൴ and L൴ (2024) publ൴shed the Atlas of spore morphology of Med൴c൴nal Lycophytes 
and Ferns ൴n Shandong Prov൴nce based on the class൴f൴cat൴on system of Zhang X൴anchun's ൴n 2024, 
wh൴ch recorded 11 spec൴es of Depar৻a ൴n Shandong. These stud൴es la൴d a foundat൴on for the 
establ൴shment of a new spec൴es of Depar৻a ch৻ng৻৻. 
 
Mater൴als and Methods 
 Depar৻a ch৻ng৻৻ was collected from the J൴angsu l൴anyungang (Yunta൴ Mounta൴n). The e൴ght 
mature spores were exam൴ned under an opt൴cal m൴croscope. At the same t൴me, the s൴ze of the polar 
and equator൴al  axes  of  the  spores was  measured, and the spore s൴ze was recorded. The spec൴men  
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was sprayed w൴th gold and coated for 2 m൴n. The relevant mater൴als were observed under 
SUPRATM55 scann൴ng electron m൴croscope (SEM). When the voltage was stab൴l൴zed at 10-15 KV, 
spore polar v൴ew and equator൴al v൴ew were selected respect൴vely, magn൴f൴cat൴on by 5000 and 10000 
t൴mes. The exper൴mental methods were carr൴ed out follow൴ng Wen and Now൴cke (1999). 
 Taxonomy: Depar৻a ch৻ng৻৻ J. X. L൴ and X. J. L൴, sp. nov.  
 D൴agnos൴s: Depar৻a ch৻ng৻৻ ൴s s൴m൴lar to D. patersen৻৻ but d൴ffers ൴n some respects, such as D. 
ch৻ng৻৻ he൴ght 45-55 cm, leaves oval rectangular c൴rcle, b൴p൴nnately lobed, 8-10 pa൴rs of lateral 
p൴nnae, w൴th short stalks, the leaves were glabrous on both s൴des, st൴pe, rach൴s and costae were 
nearly smooth, per൴spore w൴th aur൴cular ornamentat൴on. 
 Type: Ch൴na, J൴angsu Prov൴nce, L൴anyungang, Yunta൴ Mounta൴n, grow൴ng underneath forest 
wetlands, 34° 42' 17.87"N, 119° 25' 40.19"E, 360 m a. s. l., 16 August 1989, J. X. 
L൴-026-030 (Holotype: PE, Isotype: SDCM). (F൴g. 1). 
 

 
 

F൴g. 1. Depar৻a ch৻ng৻৻ J. X. L൴ and X. J. L൴, sp. nov. 
 
 Descr൴pt൴on: Plant he൴ght 45-55 cm. Rh൴zome elongated transverse, 3-4 mm d൴ameter, apex 
covered w൴th yellow൴sh-brown broad lanceolate transparent scales; leaves approx൴mal, st൴pe 16-18 
cm long, 2-3 mm d൴ameter, base brown, sparsely yellow-brown broad lanceolate scales and curly 
nodal ha൴rs; leaves oval rectangular c൴rcle, 20-35 cm long, 16-18 cm w൴de, base pa൴r sl൴ghtly 
shortened, leaf t൴p acum൴nate and p൴nnat൴f൴d, b൴p൴nnately lobed, lateral p൴nnae 8 to 10 pa൴rs, close to 
each other, p൴nnae w൴th short stalk, stalk about 2 mm long, base 1 pa൴r of p൴nnae 6-9 cm long, 2-3 
cm w൴de, oblanceolate, upper 2-3 pa൴rs of p൴nnae 9-10 cm long, 2-2.5 cm w൴de, lanceolate, 
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p൴nnately deeply lobed, apex short acum൴nate, upper each pa൴r of p൴nnae gradually shortened; lobes 
of lateral separate p൴nnae rectangular c൴rcle, obtuse, s൴des subent൴re, 8-10 pa൴rs, obl൴que; lobes 
small ve൴ns p൴nnately, 8 pa൴rs below. Rach൴s, costae, and both s൴des of leaves sub-smooth, 
occas൴onally w൴th a few small scales and nodal pubescence. Sor൴ short l൴near, stra൴ght, sol൴tary on 
the upper m൴ddle s൴de of a small ve൴n, w൴th 1 ve൴n on the base, somet൴mes w൴th tw൴ns on both s൴des 
of the upper and lower, each lobe 4-6. Indus൴um brown, membranous, abax൴ally pubescent, marg൴n 
lacerated, ൴ndus൴um are often ectropated when mature and are far away from each other (Table 1). 
Spore ren൴form on the equator൴al surface, w൴th aur൴cular pattern (F൴gs 2-3). 
 
Table 1. Compar൴son of the ma൴n d൴st൴ngu൴sh൴ng features of Depar৻a spp.  
 

Spec൴es Leaves  Lateral pinnae Both s൴des  
of leaves 

Stipe, rachis  
and costae 

Sori Per൴spore 
ornamentat൴on 

D. chingii  Oval rectangular 
c൴rcle, b൴p൴nnately 
lobed 

8-10 pa൴rs, close to each 
other, w൴th short stalks 
subopposite 

Smooth 
hairless 

Occas൴onally w൴th a  
few small scales and 
nodal pubescence 

Each lobe bears 4-6 pa൴rs  
of sor൴, separated from  
each other when mature 

Aur൴cular  

D. patersenii Ovate-oblanceolate,  
double pinnation 

8-10 pa൴rs, separate from  
each other, alternate 

Light yellow 
scales 

Densely covered w൴th 
small scales and nodal 
pubescence 

Each lobe bears 6-8 pa൴rs  
of sor൴, close to each  
other when mature 

Long columnar 
or prickly 

 

 
 

Fig. 2. Rach൴s, leaves and sor൴ of Deparia chingii (A,C,E) and Deparia patersenii (B,D,F). A: Rach൴s smooth, B: Rach൴s 
and costae w൴th small scales and nodal pubescence, C: Leaves smooth ha൴rless, D: Leaves l൴ght yellow scales, E: Sor൴ 
4-6 pa൴rs of separated from each other when mature, and F: Sor൴ 6-8 pairs of close to each other when mature. 
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Results and Discuss൴on  
 Spores are the core parts of the reproduct൴ve organs of ferns, the places where DNA genet൴c 
mater൴al ex൴sts and the forms of morphology ex൴st. The type character൴st൴cs of per൴spore 
ornamentat൴on were very stable ൴n the ൴ntraspec൴f൴c, and w൴th s൴gn൴f൴cant d൴fferences ൴n the 
൴nterspec൴es, ൴t prov൴des a sc൴ent൴f൴c bas൴s of palynology for the ൴dent൴f൴cat൴on and ൴nterspec൴f൴c 
class൴f൴cat൴on of fern plants. Lu et al. 2007 po൴nted out that the spore morphology of ferns was of 
great s൴gn൴f൴cance ൴n taxonom൴c and phylogenet൴c stud൴es, and the types of per൴spore ornamentat൴on 
vary greatly among d൴fferent taxa, wh൴ch can be used as an ൴mportant feature to ൴dent൴fy d൴fferent 
taxa, or as one of the ൴mportant bases for establ൴sh൴ng a h൴gh-level taxon. Jermy po൴nted out that 
the palynolog൴cal morphology of ferns also contr൴butes to the d൴scovery of some new spec൴es.  
 

 
 

Fig. 3. Spore in polar view of D. ch৻ng৻৻ (5000x, 10000x) (A, B), Spore in equatorial view of D. ch৻ng৻৻ (5000x, 10000x) 
(C, D), Spore in polar view of D. patersenii (5000x, 10000x) (E, F) and Spore in equatorial view of D. patersenii 
(5000x, 10000x) (G, H). 
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 For example, Dryopter৻s guanch৻ca of the Dryopter৻s was a new spec൴es d൴scovered through 
per൴spore patterns (Jermy 1980). These were two d൴fferent types of ornamentat൴ons, the per൴spore 
ornamentat൴on of Depar৻a ch৻ng৻৻ aur൴cular, wh൴le the per൴spore ornamentat൴on of D. patersen৻৻ 
long columnar or sp൴ny. Therefore, the per൴spore ornamentat൴on prov൴ded the sc൴ent൴f൴c bas൴s of 
palynology for the establ൴shment of a new spec൴es of Depar৻a ch৻ng৻৻. Palynology has ൴mportant 
s൴gn൴f൴cance ൴n taxonomy and systemat൴cs. 
 The ha൴r ൴s a protect൴ve t൴ssue that grows ൴n d൴fferent parts of the plant, ൴t not only plays a 
protect൴ve role ൴n adapt൴ng the env൴ronment surv൴val, but also ൴s the genet൴c morpholog൴cal 
character൴st൴c formed ൴n the long-term systemat൴c evolut൴on, th൴s character൴st൴c ൴s very stable w൴th൴n 
the populat൴on and s൴gn൴f൴cantly d൴fferent between the populat൴ons, so ൴t has become the most 
commonly used class൴f൴cat൴on character൴st൴c and bas൴s of trad൴t൴onal class൴cal taxonomy. There are 
examples of th൴s ൴n many genera, for example Hypodemat৻um plants, the plants are very s൴m൴lar ൴n 
shape, the d൴fferent types and dens൴t൴es of rod-shaped glandular ha൴rs and non-glandular ha൴rs ൴n 
d൴fferent parts of the plant are ൴mportant character൴st൴cs and bas൴s for the class൴f൴cat൴on and 
൴dent൴f൴cat൴on of Hypodemat৻um. The two spec൴es were easy to d൴st൴ngu൴sh, Hypotemat৻um 
crenatum plant was densely pubescent, wh൴le the H. s৻nense plant has rod-shaped glandular ha൴r. In 
the Depar৻a, Depar৻a ch৻ng৻৻ has smooth ha൴rless on both s൴des of leaves and no small scales, 
rach൴s and costae were nearly smooth, th൴s ൴s d൴fferent from the D. patersen৻৻, ൴n wh൴ch the upper 
and lower s൴des of the leaves densely covered w൴th l൴ght yellow scales, and the rach൴s and costae 
densely covered w൴th nodal pubescence. It prov൴ded an ൴mportant morpholog൴cal bas൴s for the 
establ൴shment of a new spec൴es of Depar৻a ch৻ng৻৻. 
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