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Evaluation of agronomic characters and production performance of

six Elymus germplasm from Qinghai-Tibet Plateau
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Abstract: In order to select promising germplasm resource, the present study evaluated some agronomic
traits and production performance of 6 Elymus germplasm from different altitudes of Tibetan Plateau. The
results showed that different germplasm had different performance. Leaves and panicle of E. nutans from
Guinan County had outstanding performance with higher seed yield (1 265.9 kg » ha '), which had poten-
tial to be forage with seeds production. E. nutans from Gonghe County with high forage yield (8 714. 9
kg « ha ')and the strongest stability had potential to be long-term forage breeding material. E. sibiricus
from Dari County with longest growing period(170 d), highest seed yield(1 431. 3 kg * ha ') and higher
forage yield(5 780. 9 kg « ha ') had potential to bred as medium- or long-term forage and seed production.
E. sibiricus {from Gangcha County also had potential to be forage with seeds production because their leaves

and panicle had outstanding performance and their forage yield was higher (6 297.4 kg » ha '). E. sibiri-
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cus from Banma County and Qinghai Lake around area had potential to be precocious forage resources be-

cause of their shortest growing days (120 d) and poor production performance.

Key words: E/ymus; agronomic characteristics; phenophase; over-winter survival rate; yield; stem/leaf

ratio
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Table 1 Material sources of six Elymus

KL 4 B2 FR U5 =27
No. Material name Origin Altitude/m
1 TP E Elymus nutans S B4 Mangqu Toumship, Guinan County 3 100
2 e FPE I 5 Elymus nutans A B H# £ Gandi Tounship, Gonghe County 2 880
3 1% Elymus sibiricus ik HE 218 £ Shanghongke Tounship,Dari County 3970
4 %1% Elymus sibiricus Wi £ 205 /R 35 % Haergai Tonuship, Gangcha County 3263
5 H1=F Elymus sibiricus PE35 23k £ Dake Township,Banma County 3 860
6 1% Elymus sibiricus i # X Qinghai Lake around area 3158
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Table 2

Phenological phase of six Elymus materials

Y17 Phenological phase/mm-dd

TR T — oo ___ERRECEKRE @K
. RH i & s i L e . -
No. Time RH 53 BE L] 2% i # 1k JCR A GP/d GC/d WR/ %
TP TS JS BS HS FS MS WS
% 2 4F Second year 04-27 05-07 05-27 06-25 07-05 07-15 08-20 10-01 115 157 95
1 5 3 4F Third year 04-17 04-27 05-22 06-14 07-01 07-19 08-24 10-08 129 174 100
5 4 4 Fourth year 04-10 04-19 06-07 06-24 07-04 07-11 08-26 10-02 137 175 100
%% 2 4F Second year 04-27 05-07 05-26 06-24 07-06 07-16 08-18 10-02 113 158 92
2 5 3 4F Third year 04-18 04-29 05-28 06-18 07-02 07-11 08-23 10-09 127 174 100
5 4 4 Fourth year 04-10 04-16 06-07 06-20 07-01 07-10 08-24 10-04 136 177 100
%% 2 4F Second year 04-25 05-05 06-04 06-29 07-05 07-19 08-20 10-04 117 162 94
3 5 3 4F Third year 04-12 05-03 06-01 06-24 07-08 07-19 08-23 10-07 133 178 96
5 4 4 Fourth year 04-10 04-16 06-10 06-27 07-05 07-12 08-24 10-05 136 178 97
% 2 4F Second year 04-26  05-04 06-06 06-25 07-09 07-18 08-22 10-02 118 159 95
4 5 3 4F Third year 04-17 04-28 05-22 06-28 07-08 07-18 08-25 10-09 130 175 98
5 4 4 Fourth year 04-12 04-19 06-06 06-22 07-01 07-14 08-24 10-05 134 176 98
% 2 4F Second year 04-25 05-05 06-10 06-24 07-01 07-15 08-20 10-03 117 161 91
5 5 3 4F Third year 04-21 05-03 05-23 06-22 07-02 07-17 08-23 10-08 124 170 98
5 4 4E Fourth year 04-10 04-16 06-8 06-23 07-03 07-18 0814 10-05 126 178 97
% 2 4F Second year 04-25 05-06 05-26 06-21 07-05 07-18 08-21 10-05 118 163 92
6 %5 3 4F Third year 04-22 05-02 06-02 06-15 06-22 07-01 08-22 10-09 122 170 96
5 4 4E Fourth year 04-10 04-16 06-05 06-20 07-01 07-18 08-14 10-05 126 178 96

VIR TP, turns green period; 43 BE ] TS, Tillering stage; 3K 17 ] ]S, Jointing stage; Z2 ] BS,Boot stage; fili i ] HS, Heading stage; JF 1€

] FS,Flowering stage; 2 RS, Ripe stage; #i # ] WS, withering stage; 42 H K%L GP,Green period; 4 K X% GC, Growth cycle,
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Table 3 Agronomical characters of stem and leaf of six Elymus

ETRe) BB A ALK E K IE 5 el R ERIS
No. Plant Reproductive Length of second Width of second Culm Length of
height/cm tiller/em leaf from top/cm leaf from top/cm diamaeter/mm leaf sheath/cm
1 66.42+3.09b 72.3046. 27c 14.8042.71a 0.8640. 16a 2.4640.40b 14.56£2.10b
2 78.28+6.08a 82.91+7.05ab 10.6342. 68¢ 0.83+0. 11ab 3.0240. 25a 25.03+2.53a
3 61.40+5.27b 73.52+7.13c 9.77=+1.86cd 0.72740. 10c 2.32740.37b 11.90#+1. 33¢c
4 76.20+£3. 96a 80.63+5.56b 12.88=+1.30b 0.74=%0.09bc 2.41%0.23b 13.73+£1.55b
5 64.80+5.67b 69.69+7.83c 8.124+1.23d 0.5940.07d 1.88=+0. 29¢c 10.37=+1.03c
6 74.60+6.69a 87.81+5.51a 8.57+1.93d 0.78=+0. 12abc 2.86740. 34a 15.14+1.79b
P HEnk et BT 2 LA A K o2 R s
No. Length of Width of Distance between flag Height of foliage at Tiller number/
flag leaf/mm flag leaf/mm leaf and ear base/cm flowering stage/cm A~ em ?
1 6.84+2.19a 5.53741.70a 16.61+4. 28¢ 28.00+%2.58d 753.334119. 26¢
2 5.09+1. 54b 5.08+2.12ab 15.194+3. 18¢c 43.20=+2.62b 951. 67+80. 45ab
3 4.86=+1.82b 3.38%+1. 34c 16.1445. 12¢ 38.00+2. 98¢ 976.67+133. 65ab
4 8.0741.66a 5.4141.00a 14.0843. 98¢ 51.80+£2. 44a 1 060.004111.55a
5 4,84=+1.06b 3.8040. 73bc 20.97+3.59b 37.80+1.81c 868. 33485, 47bc
6 5.23%+1.86b 5.194+1. 38a 27.434+3.65a 40.20+2.78¢ 851. 67+ 144. 87bc

T RS NG 5 B RR 22 53 .25 (P<<0.05) . R,

Note: Different lower case letters within the same column indicate significant difference at 0. 05 level. The same below.
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Table 4 Gronomical characters of spike of six Elymus germplasm
i 5 (58N I L IREE G IREIEIRS LA /I R NSNS INEETE
No. Ear Ear Node number Internode length Spikeler number Spikelet Spikelet
length/cm width/cm of rachis/7 of rachis/mm of rachis/# length/mm width/mm
1 15.58=+1.67bc 10.14+1.53b 25.20+4.32b 22.3444.60ab 41.2045.17b 2.9140.28ab 2.9140.42b
2 16.76£0.65b 14.5242. 16a 22.6041.95b 20.02+3.39ab  49.00%6.82b 3.16£0.49a 4.36=£1.05a
3 14.1941.18c  10.54+2.03b  24.20+2.17b 24,48+3.37a 47.20+4.15b 2.637+0.47b  3.36740. 86ab
4 21.6941.79a 9.17+1.53b 34.80+1.92a 12.8642.87c 59.60+6.23a 2.6440.23b 3.8740.69ab
5 11.86+£0.64d 10.7541.94b  23.00£2.35b 20.96+1.53ab  40.80£7.60b 2.66£0.32b 3.11£0.29b
6 16.084+1. 39b 9.734+1.75b  22.60=+4.00b 18.9343. 10b 46.00+6.16b 2.487+0.10b 3.8941.00ab
i 5 CRRIES 51 9T ER TR S CINEES S TE HAFETE R
No. Length of first Width of first Awn length of Length of Width of Awn length of
glume/mm glume/mm first glume/mm lemma/mm lemma/mm lemma/mm
1 2.90=£0. 68ab 1.00+£0. 15b 2.26=+0.55a 11.6841.06a 1.914£0. 22ab 19.1642.53a
2 3.12£0. 63ab 0.9740.05b 2.14=+0. 44a 10. 5840. 90ab 1.8240.18b 13.96 1. 72bc
3 3.2970. 85ab 0.97+0. 15b 1.91+0.67a 9.6440.77b 1.894+0. 18ab 12.3541.57cd
4 3.71£0.61a 1.56+0.19a 2.347+0. 36a 11.0340.98a 1.93+0. 22ab 10.41£1.11d
5 2.55+0. 36b 0.7940. 16b 2.06=%0.08a 9.6340.78b 1.9240. 24ab 14.41£2.03bc
6 3.257+0.48ab 0.87+0. 14b 1. 98+0. 30a 9.66+1.06b 2.1440.13a 15. 9442, 49b
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Table 5 Agronomical characters of seed and root of six Elymus germplasm

ErRE K 758 R ACE WRARBE IR K AR
No. Length of Width of 1 000-seed Root Average Root density/
seed/mm seed/mm weight/g depth/cm root length/cm A em™?

1 8.2440.78b 1. 3740. 08¢ 2.5440.03d 23.3+2. 1a 6.8+0.8b 25 055. 643 334. 7ab
2 7.49%+0.85b 1.58+0. 26b 2.70=£0. 04c 25.3%1.5a 6.240. 3bc 29 055.6+5 091. 8ab
3 7.91£0.56b 1.2740. 04c 3.06+0.03b 21.0£3. 6a 5.540. 5¢ 21 833.3=£5 000. Obc
4 9.5540. 48a 1.3940. 10c 2.7040.07c 23.3+2.5a 5.8%+0. 3bc 22 333.37+4 106. 2bc
) 8.26+0.63b 1.46+0. 14bc 4.3140.03a 27.3%1.2a 7.840. 3a 32 888.9+5 000. 9a
6 5.59740. 29¢ 1.8840. 10a 3.08+0.01b 26.0+3. 6a 6.8+0.8b 15 055. 641 669. 4c
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Table 6 Comparing of hay yield between six Elymus kg « hm*
%5 No. % 2 4F The 2nd year % 3 4F The 3rd year % 4 4F The 4th year 44 Average
1 6 825.6+652. 5bA 4 976.4+954. 5bB 4 922.5+620.5bB 5574.8+1 083. 5¢
2 9 440.8+611. 2aA 8 431.4+804. 0aA 8 272.5+791. 4aA 8 714.9+633. 6a
3 7 090.24721. 8bA 5 317.7+568. 1bB 4 934.7+£697. 2bB 5 780.9+1 150. 0bc
4 8 020. 1£847. 4bA 5 164.8599. 3bB 5 707.3+745.1bB 6 297.4+1 516.4b
5 5 339.9+723.3cA 2 626.9+744. 8cB 3 405.0+449. 8cB 3790.6+1 397.0d
6 5 658.4+832. 1bcA 3 427.34+358.3cB 3 286.6+876.1cB 4 124.14£1 330.6d
S Average 7 062.5+1521. 1A 4 990.8+2 000. 4B 5 088.1+1 825. 0B

VE R I 5 B 3 T AR A 3 0 25 5% 0 3 R TR/ 5 B2 7% [ — AF (9 R Db R ) 25 52 3% (P<<0. 05)

Note : Different captical letters indicate significant difference among different years in the same materials at 0. 05 level;

T

different lower case letters

indicate siginificant difference among different materials in the same years at 0. 05 level. The same below.
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Table 7 Comparing of seed yield between six Elymus kg « hm™*
%45 No. %5 2 4F The 2nd year 5 3 4F The 3rd year %5 4 4£ The 4th year F-145 Average
1 2 278.4+132. 1aA 867.2+66.9cB 652.1+48.5cC 1 265.94883.4b
2 817.3£75.4eB 1 348.0£55. 2bA 893.3+77. 1abB 1 019.5£287.0d
3 1 871.24130. 0bA 1 615.7+31. 2aB 807.1+38.1bC 1 431.3%4555. 5a
4 1599.9£67.3cA 902.1+83. 4cB 1 010.84112.0aB 1170.94375. 5¢
5 1 753.3£86. 2bcA 932.0+£39.7cB 965.2+73. 8aB 1 216.8=£464. 9bc
6 1 481.0487. 4cdA 531.9+68. 6dC 674.2+34.8cB 895.7+511. 9e
44 Average 1 633.54485. 2A 1 032.84385.9B 833.84149. 2C
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