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Germplasm resource and conservative model of upland
rice (Shanlan rice) in south-central Hainan
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( 1. Key Laboratory of Production and Development Utilization of Tropical Crop Germ plasm Resource , Hainan University . Haikou

570228, China; 2. Seed Station of Agro Technical Extension and Service Center of Qiongzhong ., Qiongzhong 572900, China )

Abstract: Shanlan rice is one of the varieties of upland rice with high ecological adaptablity, and is of great economic
importance due to its high yielding capacity as well as less water needs. In order to get a better understanding of the
current distribution patterns and utilization status of shanlan rice with respect to its germplasm resource and to devel-
op a theoretical basis for the conservation of shanlan rice, an extensive survey was carried out in south-central Hainan
Province. Five shanlan rice cultivars were selected to test their agronomic and production traits in Qiongzhong Coun-
ty, Hainan Province. The results were as follows: a total of 38 copies of shanlan rice germplasm resources containing
25 cultivars, were documented from south-central part of Hainan, most of which were distributed in Wuzhishan and
Baoting County, with 18 and 11 cultivars respectively. Currently Shanlan rice germplasm had merely a utilization rate
of 45% , and was at the risk of getting extinct and hence there is an urgent need of conservation. The field experi-
ments showed that shanlan rice was highly adaptive and all five cultivars were not only easy togrow but also exhibited

stable production traits, reflecting its stable genetic character. The total growth period of shanlan rice was approxi-
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mately 138 d, which was consistent with its historical records. Shanlan rice was relatively low yielding, with a specif-

ic yield of 2.0—2.8 t « hm™, with a mean yield of 2.36 t « hm™. Clustering analysis showed that the 25 cultivars

could mainly be divided into two types. i.e. glutinous and indica rice. The two types could be further classified into six

categories. exhibiting abundant traits and diverse germplasm. Cultivars collected from different regions had genetic

relationships, but species with peculiar traits showed a regional distribution. The conservation of these shanlan rice

germplasm resource is needed which may not need lot of investment, and research works should be focused on the

breeding and cultivation techniques to enhance the yield of Shanlan rice. The present paper suggests some develop-

ment and exploitation approaches of Shanlan rice should be combined with ecological protection, resource conserva-

tion as well as social needs.
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Table 1 Germplasm resource of Shanlan upland rice in south-central Hainan
75 i FEER KA /A G A1 IX
No. Cultivar Main trait Indica/Glutinous Distribution region
1 ITEFA%S a1 okEa e SR
Red Shanlan rice Husk brownish,awned, grain yellowish Glutinous Sanya, Baoting
2 112527k 25, KA AR kA6 Al =
Red Shanlan rice Husk reddish,awn longish,grain biggish and whiteish Glutinous Sanya
3 AL A OV i I il S AR ) Al Birh
Yellow Stem Shanlan rice  Husk sallowish,stem yellowish awnless, grain reddish Glutinous Qiongzhong
4 Sy AN L, Bk R HlIAE T, AR
Wushi Shanlan rice Awn darkish,grain reddish Glutinous Qiongzhong, Wuzhishan
5 11 2= A5 Y SAN Gk 5, gih
Shanlan rice Stem yellowish, grain reddish Glutinous Baoting , Qiongzhong
6 X6 SELL R, TETE L K billE s
Ji tai Husk light reddish,grain longish,awnless,grain whitish Glutinous Baoting
7 HA GRAR: 2 i 9 = R i) Rt P Bih
Jiao ge Husk brownish,awnless,grain whitish Indica Baoting , Qiongzhong
8 Iy SERLURHL, BT Kk H A KA R
Shanlan rice Husk as plane ,awnless,grain whitish Indica Baoting
9 == iAo G i VA B & R Bk R
Shanlan rice Husk light reddish,awnless,grain whitish and longish Glutinous Baoting
10 Eed EARD W N E =S R s
Jiao ting Husk reddish,awnless,grain whitish,stem longish Indica Baoting
11 K BE FEH LA KT ORLL M b P
Mei lai xi Husk whitish,awn longish, grain reddish Indica Baoting
12 ML GAERY A I 7 SA N i) A PR
Nan li Husk whitish,awnless,grain longish and reddish Indica Baoting
13 i 2R GAERP R N ERGN Yy A s
Zhan qin Husk whitish,awnless,grain whitish,good quality Indica Baoting
14 Iy Tt ok H b AR RS
Shanlan rice Awnless, grain whitish Indica Wuzhishan, Baoting
15 ek T, KA KA AR
Po jian Awnless, grain reddish Indica Wuzhishan
16 T PSR e N & N i) A EnE A1
Shanlan rice Awnless,grain fragrant and witish Glutinous Wuzhishan
17 Ty LIS SR Al EnE A1
Shanlan rice Awn yellowish, grain reddish Glutinous Wuzhishan
18 1 2% B KA KT HAR L
Shanlan rice Awn yellowish, grain fragrant Indica Wuzhishan
19 1y 2% Fe w1 Ok E Al TR
Shanlan rice Awn yellowish,grain fragrant Glutinous Wuzhishan
20 11 2= A5 LIS N N R HEFE FixiAll|
Shanlan rice Awn yellowish,grain fragrant Indica Wuzhishan
21 I OGRS SR AN i) billE FAG L
Shanlan rice Husk darkish,awn darkish,grain reddish Glutinous Wuzhishan
22 Ty ARSI e N & N i) R FAg L
Shanlan rice Awn reddish, grain fragrant and whitish Glutinous Wuzhishan
23 Iy HE KRR il Eixi=Al]
Shanlan rice Awn whitish, grain fragrant and whitish Glutinous Wuzhishan
24 T SEEREL BT KA KA irh
Men’ang Husk light yellowish, awnless, grain whiteish Indica Qiongzhong
25 Ty ST TS OR B AR il
Shanlan rice Husk sallowish,awnless,grain purplish Indica Qiongzhong
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Fig. 1 Dendrogram of Shanlan cultivars

classified by cluster analysis
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Table 2 Analyse of the clustered cultivars of Shanlan rice

Bl i i Sy A DX 38K A /HEA AR
Category Cultivar Distribution region Common trait/Peculiar trait
I 1 Birh K
Qiongzhong Grain yellowish
I 16.13.6.9.22,23.19.2 =R LR N RN
Sanya.baoting Glutinous., grain whitish
1 7.8.10,24,14,12.20 U PR AR I iR N E RN
Qiongzhong, Baoting, Wuzhishan Indica, grain whitish
v 3.5.15.4.11,21,17 B R F 45 1 MR KT
Qiongzhong, Baoting, Wuzhishan Glutinous, grain reddish
N 18 Birh RN rie
Qiongzhong Indica,awn yellowish
Vi 25 (32 BERE RO
Baoting Indica,grain purplish
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Table 3 Comparsion of growth traits between tested cultivars
P A H W B
. ol B T B Whole Plant o B AR P
i . . - Number of . . T A - {8, !
. Experimental Emergence . growing height Lodging
Cultivar . . seedings . Plant type Leaf color .
site number per hill 5 period (ecm) resistant
(plant » hm™)
(d)
1 A4 bl 5.0 750 600 138.0 156.0 by H 4 — &
Rubber plantation Compact Green Moderate
1 KA M 3.4 615 000 137.0 134.0 — i Hak #=
Paddy field Moderate Green Poor
2 A4 Pl 5.9 885 000 138.0 123.6 Pinil ok #
Rubber plantation Dispersed Green Poor
3 g5 ! 5.0 660 000 138.0 130.0 B Hat — %
Upland Compact Green Moderate
4 % A8 el 3.5 780 000 137.0 130.0 il e 2%
Areca plantation Dispersed Deep green Poor
5 e A el 3.7 615 000 135.0 145.0 £ LS %
Areca plantation Compact Green Poor

TE: LB ID 2 DD RS 20 HER L2 DR 3. (N2 GRS 4. A28 B 2210 2 (ZLHD R 5. B 5 2210 22 (Z0HD

Note: 1. Yellow Stem Shanlan (Red Glutionus) Rice; 2. Paixiang Shanlan (Indica) Rice; 3. Sahanlan (Indica) Rice; 4. Awned Wushi Shanlan (Red Glutionous)

Rice; 5. Awnless Wushi Shanlan (Red Glutionous) Rice.

X4 BHLZREHEASHRAXNESEREESHT
Table 4 Comparision of production traits between tested cultivars
o TR Panicle traits JOS— - . gj;,;};_ 1 (Eggvé .
(‘nlnt' (LSS AR AR AR Grain number Filled ¢ 5tett1ng .%rtam Yield
uitvar Ear length  Effective panicle Spike rate per panicle grains (r;e) W(elg)l (t+ hm?)
(em) (panicle » hm™) %) 0 g
1 26.8 88 000 53.0 141.0 108.0 76.6 31.0 2.8
2 24.0 106 000 54.0 84.0 70.0 83.3 27.0 2.0
3 26.5 119 000 49.0 81.0 68.0 84.0 29.5 2.3
4 23.6 111 000 52.0 93.0 85.0 91.4 31.5 2.7
5 24.0 121 000 50.0 84.0 108.0 83.3 27.0 2.0

e 12 CHD R 20 BT IS CZORID R 3. A5 221022 CZDRID R s 4. T8 52200025 (20D 5 5. R il 22 CRED &S,
Note: 1. Shanlan (Indica) Rice; 2. Yellow Stem Shanlan (Red Glutionus) Rice; 3. Awned Wushi Shanlan (Red Glutionus) Rice; 4. Awnless Wushi Shanlan (Red

Glutionus) Rice; 5. Paixiang Shanlan (Indica) Rice.

x5 sL=ZEaf4MREGHOFTSLLRI T
Table 5 Comparision of yield among 5 cultivars

cultivated in 4 different habitats

4 b
. B MEE THE g
fn - . Seed 1 000-grain .
B Experimental . . Yield
Cultivar site setting weight (t+ hm?)
) rate (%) (g)
1 W 76.6 31.0 2.8
Upland
2 BB 72.0 26.3 1.8
Rubber plantation
2 7K H 83.3 27.0 2.2
Paddy field
3 5B el 81.6 24.9 1.4
Rubber plantation
4 A A el 84.0 29.5 2.3
Areca plantation
5 A48 el 91.4 31.5 2.7

Areca plantation
W L2 CRD R 20 BAF IS CZDRIDFE; 3. HEF I CBD R 4. A5 3
2210025 CZURID s 5. JE1E 5 2210022 C2HID.
Note: 1. Sahanlan (Indica) Rice; 2. Yellow Stem Shanlan (Red Glutionus)
Rice; 3. Paixiang Shanlan (Indica) Rice; 4. Awned Wushi Shanlan (Red Gluti-

nous) Rice; 5. Awnless Wushi Shanlan (Red Glutinous) Rice.

T T B AR B 7 40,0 %0, R ) B R 1Y
22 5] AR SRR B L B0 B 1 DA R R R VR
P
35S LEBARMMEARRRIEAET~ELRI T
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