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Abstract: The objective of this study was to investigate the fertilizer response of seed yield and seed yield
components of Elymus sibiricus under different conditions, in order to provide theoretical guidelines for seed
production of E. sibiricus, a native grass species in China. Published research conducted in China was analysed,
with unfertilized E. sibiricus serving as the control. By analysing the data from relevant field experiments, the
response of seed yield and yield components of E. sibiricus to fertilizer application was quantitatively investigated,
along with the effect of stand age, row spacing and regional factors. The results showed that fertilization significantly
increased the seed yield of E. sibiricus (P<<0.001) , and had a positive effect on its yield components. The most
obvious effects were an overall yield increase from a single application of nitrogen fertilizer and from combined
application of N, phosphorus and potassium fertilizers. The effect of fertilizer application on yield of E. sibiricus was

better in stands planted for 3—4 years and on E. sibiricus planted with a row spacing of 30 cm, and fertilizer
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obviously prolonged the production life of E. sibiricus stands. With respect to different climatic and soil conditions,
fertilizer application had a better effect on the seed yield of E. sibiricus in semi-humid areas with an average annual
precipitation of 400—800 mm, in areas with an average annual temperature of — 0.3 to 8 °C, in areas with sandy
loam soil, or where soil nutrient imbalances occur through year-round cultivation.

Key words: seed yield; yield components; planting year; planting row spacing; fertilizer type; regional factors
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Table 1 Data grouping and sample size distribution 1

2190 AFSF- B [ 7K i Average annual precipitation + 3£ A Soil type
Groups P, P, P, P, T, T, T, T, T, T, T,
FEAHL Sample size 14 148 67 0 2 79 4 40 18 14 72

e Po~P RN T 5 IX (F K B <C200 mm) 2 F 52 X (B K 200~400 mm) 2 383 X (B K 5 400~800 mm) F1¥E i X (% /K =800 mm) ;
T ~T, (A B XS 78 22 b 1 e R MR U Oy e SREA5 4 RO 4 RS 4 A0 b Mt b SRAS R AIRAS £ RMIE L

Note: The classification of the climatic zones (P,—P,) is as follows: arid zone (precipitation <<200 mm) , semi-arid zone (precipitation is 200 to 400
mm) , semi-humid zone (precipitation is 400 to 800 mm) , and humid zone (precipitation =800 mm). The soil types T,—T, (with some areas where
multiple soil types exist) are brown loam, chestnut-calcium loam, black clay loam, black calcareous loam, chestnut-calcium loam and meadow loam,

chestnut-calcium loam and black calcium soil, and sandy loam in order.
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Table 2 Data grouping and sample size distribution 2

21 5 i 4F IR Planting year (yr) 4T E Planting row spacing (c¢m)
Groups 1 2 3 4 7 8 15 20 25 30 40 45 50 60
FEAEL Sample size 50 77 73 23 12 21 33 5 21 72 4 8 14 18

TE - B0 AP AT AR BS AR R 0 R0 5 K A R SR T2 4 7 U R A

Note: The data contains cross-year statistics, and the data included experiment that did not use drill seeding.
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#3 KW AAREEER
Table 3 Test site and fertilizer type
P 156 b s ZEh it AL 2 2
No. Test site Longitude and latitude Fertilizer type
1 HA % A5 M A % B Tongde County, Hainan Tibetan Autonomous Prefecture, Qinghai E 100°20" ;N 35°9" NP .NPK
Province
2 HIEE BT R A E I Pasture Seed Breeding Farm, Qinghai Province E 100720’ ;N 35°20" NPK
3 HEA R INIEA LT £ 44 Xiangshangshe Village, Jiangxigou Township, Republican E 100°22'25";N 36°35'32"  N.P.NP.M
County, Hainan Prefecture, Qinghai Province
4 A TR 8 B 2 B R £ 45 Gabasongduo Township, Tongde County, Qinghai Province E 100°35'31";N 35°14'48" N
5 TR AL [ 6 M 2 B Haiyan County, Haibei Tibetan Autonomous Prefecture, Qinghai E 100°52" ;N 3659 N
Province
6 FE K A IR X E BT Guyuan City, Ningxia Hui Autonomous Region E 106°9'39" ;N 36°5" 24" NP .NPK
7 WA KA B Inner Mongolia Agricultural University Pasture Experimental Site E 111°42'38";N 40°48"45" B .Mn.Zn Mo
8 bk R O 2048 B X Zhangjiakou Saibei Management Area, Hebei Province E 115°39' —115°52"; N.P
N 41°45"—41°58’
9 LA ¥R & Guyuan County, Hebei Province E 115°51";N 41°52" N.P
10 NS B MRS #2248 B Duolun County, Xilin Gol League, Inner Mongolia E 115%55" —116°54"; N.P KNP,
N 41°46" —42°39’ NK.PK.NPK,
B.Mn.Zn Mo
11 Wb F 70 A LIS Yu’ er Mountain Ranch, Fengning Dam, Hebei Province, China E116°9" ;N 41°44" N
12 b A AT AP ARl KA B T 5 5 30 3% Experimental Station for Science and Technology Re-  E 140°167 ;N 41°44” N
search, China Agricultural University, Chengde City, Hebei Province, China
13 Hrm =& AR ST 3k i X Toutunhe District, Urumgi, Xinjiang E 87°35' ;N 43°56" N
14 HNA TR KL F A A 5] L3 Gansu Jiuquan Daye Grass Seed Company Shangba Base  E 98°30" ;N 39°37” N

e AR AN (N (BEIE (P) VEFAIE (KD A HLIE (M) Bl AR (B) ffci AERHER (Mn) 3R BB B (Zn) e IR RHER (Mo) | U I i it
(NP) U IE PC it (N B 480 S i (P G 0 AL Pt (NP
Note: The types of fertilizers applied include nitrogen (N), phosphorus (P), potassium (K), organic fertilizers (M) and boron (B), manganese (Mn),

zine (Zn) , molybdenum (Mo) as a trace fertilizer, nitrogen-phosphorus (NP) , nitrogen-potassium (NK) , phosphorus-potassium (PK) , and nitrogen-

phosphorus-potassium (NPK).
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Fig. 2 Effect of planting year on fertilisation effect of seed yield components and seed yield of E. sibiricus
n NI B 01l . Flal. n is the number of observations; The dotted line is the value of 0. The same below.
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Fig. 3 Effect of planting row spacing on fertilisation effect of seed yield components and seed yield of E. sibiricus
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Fig. 4 Effect of fertilizer types on fertilisation effect of seed yield components and seed yield of E. sibiricus
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Fig. 5 Effect of annual precipitation on fertilisation effect of seed yield components and seed yield of E. sibiricus

TAF 2 % (n=4) 741 b * 1 (n=4) 741 ¢ ——%—— (4=4)
7.3} | o (n=22) 7.3F L (n=22) 7.3F Lo (n=22)
7.2F L BH (n=36) 72} ' A (n=36) 7.3k ' H (n=36)
3.5~8} ; 3.5~8 H——A— (n=4) 3.5~8} :
1.6 . HRH (n=40) 1.6} HBH (n=20) 1.6} :
5 1.4F HeH (n=36) 1.4} e (n=36) 1.4 KA (n=36)
12—l (n=4) 12t ——e | (n=4) 12Hh—e—— (n=4)
g Lo} : F¥H (1=26) 1.0} | ¥ (n=26) 1.0} : F¥H (n=26)
g 0.5 : A (n=15) 0.5F I —A— (n=15) 0.5f | A (n=15)
& 02} L\ OHEH (n=33) 0.2t Ll (n=21) 0.2}f | HEH (n=21)
2 03F - (=9) . 0.3} ' . . . -0.3} ' . . .
%ﬂ 0.5 0 05 1.0 15 20 -01 0 01 02 03 04 -05 0 05 1.0 1.5 20
> Al 77 5 2N B T KL = 20N AE AE R H50 m AN (B
= Effect size of seed yield Effect size of 1000-seed weight Effect size of fertile tillers-m >
=
2 74f 4 e ) 7.3} SO (n=22) 730 K4 (n=22)
f;f 73r KA (n=21) 7.2} A (n=28) 1.2k R (n=24)
g 3 57.2 i | Rem27) 358k 3.5~8}
'16_ :_EH B L6F  HEH (n=16) 1.6} !
1~4 i = (flS) 1.4k O (1=36) 1.4F Bl (n=36)
3 (n=35) I
1.2} ——1 (1=3) L2 : 1.2} |—I$—| (n=4)
Lok ' (n=26) 1.0} ' F¥H (1=26) 1.0f ! Wi (7=26)
0.5k ' A (n=14) 0.5f HA (n=15) 0.5F Hd (n=15)
0.2} H (n=20) 0.2f : 0.2} :
0.3} ' . . . -0.3F '. -0.3} E
02 0 02 04 06 08 -02 0 02 04 06 08 -04 0 04 08 12 1.6
IINFERS/ A A AR JINTE KL/ 7N A A A Filt 1 B0/ /IS Bl R A
Effect size of spikelets per fertile tiller Effect size of florets per spikelet Effect size of seeds per spikelet

6 FYENEEEMFFENTEASERIRIZMN

Fig. 6 Effect of annual average temperature on fertilisation effect of seed yield components and seed yield of E. sibiricus
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Fig. 7 Effect of soil type on fertilisation effect of seed yield components and seed yield of E. sibiricus
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