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Table 1 Fertilization design
i3] INEEHER R EREGRER BRAEFEHICR
Treatment Quantity of fertilization for wheat Quantity of fertilization for corn Total
NP N 225 kg/hm?, P,05 90 kg/hm’ N 225 kg/hm®, P,05 90 kg/hm’ N 500 kg/hm?, P,0; 180 kg/hm’
NPK N 225 kg/hm?, P,05 90 kg/hm?, K,0 150 N 225 kg/bm®, P,0; 90 kg/hm’, X,0 150 N 500 keg/hm?, P,05 180 kg/hm?, K,0
kg/hm? kg/hm? 300 kg/hm’
?, P kg/hm?®, N 500 kg/hm®, P,05 180 kg/hm?,
NPSt N 225 kg/hn?, P,0, 90 kg/hnt* N 225 ke/hm 2’0’90 ¢/hot, R &/hm 2 ke/hen’, 2 4
Straw 7500 kg/hm’ Straw 7500 kg/hm
NPKSt N 225 kg/hm?®, P,0590 kg/hm?, K,0 150 N 225 kg/hm®, P,0;90 kg/hm?, K,0 150 N 500 kg/hm?, P05 180 kg/hm’, K,0
kg/hm’ kg/hm® , £ F§ Straw 7500 kg/hm’ 300 kg/hm’ , E 5 Straw 7500 kg/hm®
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Fig.1 Differences of stability index among various treatments
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Table 2  Grain yields difference analysis in 1993 to 2006
Top Year NP NPK NPSt NPKSt LSDg 0
1993 4904be 5325ba 4541c 54454 527.59
1994 5843b 6926a 5804b 6916a 597.15
1995 7451a 7361a 70352 7403a 885.50
199 6330¢ 6780a 6421be 6735ha 344.55
1997 6405b 6998a 6795a 7026a 382.9
1998 6135b 6161b 6146b 6494b 106.93
1999 6915¢ 7054b 7192b 7339 98.74
Y 2000 6085¢ 6795b 6645 7155a 309.33
Wheat 2001 6000b 66982 6526a 6773a 363.00
2002 6128¢ 6815a 6649h 6884a 160.27
2003 6135b 6461a 64463 6510a 177.84
2004 5794¢ 6337a 6000b 6495a 203.42
2005 5573h 5903ba 5893ba 6093a 454.53
2006 57044 6056a 5081a 6210a 590.63
Ann-lq:]”]mn 6100b 6548a 6291ba 6629a 405.72
1993 5753b 6611a 5775b 6777a 319.56
1994 5003 b 6537a 5113b 66282 336.81
1995 5616b 6228b 60468 6062a 215.24
1996 $§742b 6035b 5849b 6611a 365.75
1997 473 6132b 5691b 6264b 680.96
1998 5948c 6919a 6158b 69642 200.75
199 5468 66082 5824ba 6596a 805.41
EH 2000 6000¢ 70352 6375b 7095a 350.10
Com 2001 6600¢ 7530a 6960b 7680a 240.0
2002 5340b 6818a 5666b 6967a 508.73
2003 6330¢ 8820a 7669b 8512a 435.31
2004 6852¢ 8590a 7549b 8661a 399.11
2005 7560¢ 9349a 8663b 9581a 443.25
2006 T106c 9550 8680b 9535a 802.16
Amzﬁm 6046c 7340ba 6573be 7424a 845.2
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Note: different letters mean significant difference at 0.0S level, and they are the same in the following.
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Table 3 Compare of grain yield unit increase rates among different treatments

NPK NPSt NPKSt
9 6 weg ek COWTRE p e ompm e ROATE
Crop Yesr  Yield increase Yield-incmuingy;‘;:;:zrel::gs Yield i Yield-increasing Yield i Yield-increasi f”li'f"l'(“;“““
(kg/hin*) rate( %) (ke/kg) (kg/hm?) rate( %) (kg/hm?) rate( %) (WI’%)
1993 421 8.6 2.81 -363 -7.4 541" 11.0 3.61
1994 1083° 18.5 7.22 -39 -0.7 1073* 18.4 7.15
1995 -9 -1.2 -0.60 -416 -5.6 -48 -0.6 -0.32
199 450" 7.1 3.00 91 1.4 405° 6.4 2.70
1997 593* 9.3 3.95 390" 6.1 621" 9.7 4.14
1998 2% 0.4 0.17 11 0.2 359° 5.9 2.39
1999 139° 2.0 0.93 m* 4.0 424° 6.1 2.83
‘f,;i 2000 710* 11.7 4.73 560" 9.2 1070* 17.6 7.13
2001 698" 11.6 4.65 526° 8.8 73° 12.9 5.15
2002 687" 11.2 4.58 521° 8.5 756° 12.3 5.04
2003 326* 5.3 2.17 31 5.1 375°* 6.1 2.50
2004 543° 9.4 3.62 206" 3.6 701°* 12.1 4.67
2005 330 5.9 2.20 320 5.7 520" 9.3 3.47
2006 352 6.2 2.35 m 4.9 506 8.9 3.37
¥ Mean 448 7.6 2.98 191 3.1 577 9.7 3.85
1993 858° 14.9 5.712 2 0.4 1024* 17.8 6.83
1994 1534" 30.7 10.23 110 2.2 1625° 32.5 10.83
1995 612° 10.9 4.08 430° 7.7 446" 7.9 2.97
1996 293 5.1 1.95 107 1.9 869" 15.1 5.79
1997 1409* 29.8 9.39 968° 2.5 1541* 32.6 10.27
1998 971°* 16.3 6.47 210" 3.5 1016* 17.1 6.77
1999 1140* 20.8 7.60 356 6.5 1128° 2.6 7.52
f(: 2000 1035° 17.3 6.90 375° 6.3 1095° 18.3 7.30
2001 930" 4.1 6.20 360" 5.5 1080° 16.4 7.20
2002 1478* 21.7 9.85 326 6.1 1627* 30.5 10.85
2003 2490* 39.3 16.60 1339* 21.2 2182" 3.5 14.55
2004 1738* 25.4 11.59 697" 10.2 1809° 2.4 12.06
2005 1789* 23.7 11.93 1103* 14.6 2021° 26.7 13.47
2006 1844° 23.9 12.29 974° 12.6 1829° 23.7 12.19
¥ Mean 1294 21.4 8.63 Lril 8.5 1378 22.9 9.19
(1) HEO.05 KFRERBEE, (2) K0 M™% (kg/kg) : AT T IR 4 FUM A IR~ 7,
Note: (1) “*” means significant difference at 0.05 level. (2) Yield-increasing effect of K,0 means the quantity of yield i lting from per kilo-
gram fertilization.
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Evaluating stability of durative yield-increasing effect of potassium(K) fertilization
and straw recycling on crop yields by yield increase stability coefficient (YISC)

XING Su-li, LIU Meng-chao, HE Ping
( Agricultural R and Envir ¢ Institute , Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang, Hebei 050051, China)

Abstract: According to long-term sited fertilization experiment, this paper put forward yield increase stability coeffi-
cient (YISC) index, in order to study and quantitative analyze stability of durative yield-increasing effect of potassium
(K) fertilization and straw recycling on wheat and corn yields. The experiment includes 4 treatments as: (1) CK, only
providing N and P fertilizer; (2) CK + wheat straw recycling; (3) Optimum rate of N, P and K fertilizer; (4) N, P
and K fertilization + wheat straw recycling. The results show that YISC is available for evaluating stable yield-increasing
effect of the fertilization design. By quantitative analysis for long-term yield-increasing effect of different fertilization de-
signs we know that long-term K fertilization and straw recycling can both increase grain yield and stability of durative yield
increasing.

Keywords: stability of durative yield increasing; yield increase stability coefficient (YSIC) ; potassium (K) fertil-

ization and straw recycling; wheat; corn



