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Abstract
This study was conducted to evaluate the effect of phosphorus (P) rate and timing and the use of Avail® on potato yield and quality. Treatments were applied as either Results and Discussion
starter fertiizer at rates of 73 and 146 kg P,O, ha* with and without Avail® and as sidedress P applied at 73 kg P,0; har*. There were 11 locations in Wisconsin (7 coarse-
and 4 fine-textured soils) in 2006 and 2007. Avail® was more influential on total yield than rate or timing for 2006. Avail® increased total tuber yield by 5.21 Mg ha'l at 6 of e -
11 locations, although not always statistically significant. There was a significant response to P fertilizer at 1 location, in 2006. In 2007, total yields increased and plateaued, Table 3. Yield and specific gravity for all locations in 2006, Table 4. Yield and specific gravity for all locations in 2007.
as P fertiizer rate increased. Seven locations had a non significant yield increase when 73 kg P,0, ha was applied. There was no significant benefit to applying P at Grade + No significant effect of treatment (Table 3) on A size, US No.L, and total yield at H, CF, and WS. Grade
sidedress. Specific gravity, a measure of tuber quality, was only significantly affected by P application at one location in 2006. P Sourcet P Rater Gal Baz  LAshe UsNo.1 Total sas « Asize, US No.1 and total yield for MAP+Avail® were not significantly different than TSP at H, CF, and P Sourcet P Rate* Cul _ Bsize  Asize USNo.1 Total scs
pe—— o P,0, hat i WS locations. kg P,0, ha' hat
Location H + Atlocation S, yield increased with P rate and treatments with Avail® had significantly greater yield than A
the same rates without Avail®. 3
Potato plants are very inefficient in their ability to use soil phosphorus (P) on some soils (Kelling et al,,1997). The optimum soil test P category for potato is more than three None o 3,08 abt 8¢ 30.41 1302 5143 10750 e DS R0 v o 0 107 e S lchkors weve et sigrifioarsly cifera M ar miater None o a7 614 4943 2183 s074 1080
times greater than for other crops (Laboski et al., 2006). Being a high value crop, potato growers generally tend to apply more P fertilizer than recommended because itis = > b 7 Lo I o e o % e A . . . - e A A
inexpensive insurance if a yield response to applied P would occur. State nutrient management regulation requires growers to write and follow a nutrient management plan - iR i g o o = i « N Signiicant difference betweenTes of SIBNP fertlizerfor A size, US No:1 and total ield at H, CF: s e b, o e i Y- e
This regulation also requires that nutrient application rates should conform to University of Wisconsin Extension (UWEX) guidelines. The potato growers feel that UWEX and WS locations. i, e 5. o s S = g
fertilizer recommendations for P are too low and could potentially reduce potato yield and quality. MaRRvalp d9, g Y T £r 03] A W 2007 MAP'A““; . b = - S e A
TSP 73 320an esic 3803 1161 50.72 10750 < +Avall : X
Avail® is a relatively new fertilizer enhancing product that claims to improve P availabilty in the soil when coated on dry or mixed with liquid fertilizers. Avail® is maleic- = P T MRtk ol WS N T LS L . o8 e e it S s e
itaconic copolymer, sodium salt with a high cation exchange capacity and it is hypothesized that calcium, iron and aluminum bind to Avail® instead of P, thus allowing P to L o i O s 2 - = o L T e vere ugetheagly Qs Enithar Sty AR oo == = ———
potentially be more available to plants (Murphy, 2005). Avail® coated MAP was shown to have some benefit for potato production in the calcareous soils of Idaho (Hopkins oV Lz f2.0% gl it 2421 44 B 5 o b x F s ¢
S e o + Assize, US No.L, and total yield for MAP+Avail® were not significantly different than MAP. oV 23 1897 1204 1513 073 0.200
The objective of the study was to evaluate the effect of P rate and timing and use of Avail® on potato yield and quality. e g Eao0l e e § R S5 Rk Frito Lay 1867 S3gen WS
TSP 1 1726 288 6561 3865 7021 1079 Yy Jlone, g az il 32 9 g
i mAP e 339 675 3793 989 807 1082
Materials and Methods e o szt = e s g ) « AUTW location, there was no significant difference between treatments with regard to B size and total i o e e o o B o —
Table 1. Soil and initial soil test analysis MAP+AvailD 7 se7a 416 68.96 36.47 78.99 1079 tuber yield
Lo il Nar 1™ BoBoro e ame = i Sl ol TP 73 2208 331 627 2257 o668 107 « At Alocation, there was a significant difference between treatments for B size yield with greatest yield W 5 2 g 2259 1028 g =
= A o il o 045 e ke being sidedress P and no significant difference for total tuber yield MAP+AVail®) 146 306 651 3671 983 4628 1086
T 3 3 + B size and total yield for sidedress P applications were not significantly different than starter P at A and MAP 735 354 482 3375 671 620 1080
mg kgl kg P;O;ha gkg v 4230 2078 1151 1850 1038 0658 A
o e P 0409 0101 0.154 0263 0127 o007
2006 Location WS B size and total yield for MAP+Avail® were not significantly different than TSP at A and TW locations. L= oo, 28 - A = a7
H  Plainfields  Mixed, mesic Typic Udipsamments 62(1) 146 655 128 None 0 943 525 4273 3185 s57.41 1058 No significant difference between rates of starter P fertiizer for B size and total yield at A and TW : :
CF  Spartals Sandy, mixed mesic Entic Hapuldolls 246 (EH) 34 663 155 TSP 7 1221 563 39.70 3093 5753 1086 ol Sty T
7 None o 831a 472 3009 - 4312 L
R il e L = Rl °° meP 50 e Ny Sl ‘e 5457 oo + AtTW1 location, there was a significant difference between treatments with regard to B size yield and 1S = o e o = L o E
MAP+Avail® 7 1088 713 4470 3462 6270 Lo71 218 kg P,0, ha! MAP+Avail® had the greatest yield A L i - " — -
g L O i U"“’“’“’““’"s “ul) s - TSP 73s 914 729 4586 3555 6229 1053 « Otherwise, at T and TW2 locations, there was no significant difference between treatments with o o T TR " o
; - 2 5o o = L+, by + MAP+Avail® did increase B size tuber yield at locations W and TW2, although not always significant. MAP+AVail®) 7 7318 399 3263 r 1392 e
TW  Antigosil Coarse-loamy over sandy, mixed, 242 (H) 84 55 280 Cv.% 5583 B 14.4 1.1 1, BT « No significant difference between rates of starter P fertilizer for B size and total yield at TW1 and TW2 MAP+Avail®. 146 667 ab 243 3152 ” 4272 B
superactive, frigid Haplic Glossudalfs
P igid Hap Location's locations. MAP+AVail® 218 4676 543 3412 - 4421 -
2007 None 0 1831 507 21344 5 4a77c 5 « Increasing P rates did not significantly increase yield at TW1 and TW2. - AW TR e e
i 4 74 . . i
H  Plainfields  Mixed, mesic Typic Udipsamments 8 (VL) 1 682 140 TSP 7 2215 622 2436cd 52730 T i SN 4 . 55, .
ws  Colomas Mixedmesic Lamellic Udipsamments 152 (H) 84 638 140 TSP 146 2069 723 2893 abcd 56.81ab 5 Fertilizer rates vs. fertilizer recommendations P T
ress i indy, mixed, frigid Humic Dystrudepts 90 (VL) 260 68 140 3 E
S sl g ndvhntxediigltEumic Dysieag Wi B ar 2 = Zins el e « University of Wisconsin P fertiizer recommendations are hase on total yield goal and always resuited None 0 189  480ab 3410 798 4078 1004
TWL  Antigosil Coarse-loamy over sandy, mi 140 (1) 213 503 310 Table 2.{Treatmentsifor all locations in 2006 and 2007. TSP 201 18.17 501 33.32abc 56.488b - in an over application of P compared to the rate needed to maximize yield. mAP 73 156 224b 38.36 1038 4415 1091
iperacie. 131 Haple Gossuiats Location P source® PRate P Timing MAP+Avail® 146 2024 555 a7s8a 63360 ; +11 kg P,0, har* at two locations. MAP 146 208 a3 30.88 913 4616 Lo
15 a
e = e s e 1 sz kg P.0ha' MAP+AVail® 218 1027 661 362620 - 6213a . 12335 kB 0F o oo MAP 218 142 assp 38.00 815 391 1008
superactive, frigid Haplic Glossudalfs +100-280 kg P,0; har at five locations.
115, loamy sand; s, sand; sI, sandy loam; il silt loam. & P 0.5i8 0.192 0.028 0.002 MAP+Avail® 73 157 472 37.60 7.00 43.89 1094
* Soil test P level with interpretation category in pavenihesis. L, low; O, optimum; H, high; EH, excessively high. E None 0 None v 24.04 2534 2153 - 924 . i bt average crange n el on e L0, * rate pnesati coulc) ; MAP+Avail® 146 181 as3b 3049 871 e 1085
+ Universityof Wisconsin P fertizer recommendation is based on soil test P levels and interpretation categories in Laboski et % *All seven locations: total and A size tuber yield change was 2.00 and 1.76 Mg har* , respectively. MAP+AvailD 218 175 ss8a 3771 758 497 108
at. (2006). ES 255 & S Location A +Four of seven locations had a yield increase, although not always significant: total and A size tuber
s TSP 145 Starter None o 385 074bc 2052¢ 936 2510 1075 yield change was 4.14 and 5.06 Mg har’, respectively. P OPF a0 i ¥l A% g 0452
o Ty ; & TSP 218 Starter Tsp 7 295 056¢ 25.94 ab 1242 30.45 1073 Russet Burbanks are paid on A size tuber yield, this would result in an additional $387 ha* for all Cv. 4383 12.08 9.89 34.89 8.32 0.251
ocations and treatments 1 2
= = o o e o - e o o e ik locations and $1113 har! for responsive locations, while 73 kg P,05 MAP cost $54.04 ha Location TW2
+1n 2006, six locations: Hancock and Spooner Ag Research Stations (H and S), three grower fields (CF, WS, o B e - « Russet Burbanks average change in yield for the 146 kg P,0 harl rate compared to 73 kg P,0; ha': None 0 254 439 3056 825 4649 1091
TW) and Antigo Airport (A). i ABzAyel 2 S el 3 el ket g 1 P Mgy -All seven locations: total and A size tuber yield change was 0.21 and -0.09 Mg ha'l, respectively. MAP 7 265 474 a3 930 1882 1094
+ In 2007, five locations: Hancock and Spooner Ag Research Stations (H and S), three grower fields (WS, TW1, g MAP+AVall® 146 Starter TSP 735 398 112a 2157 be 931 2666 1074 +Two of seven locations with yield increase, although not always significant: total and A size tuber . e o] e o o) e e
W) “ MAP+AVail® 218 e £ 0208 0041 0026 0,065 0104 0655 yield was 2.85 and 4.14 Mg ha, respectively. The increased yield included one location with very oo = o e o o e o
« Info regarding soil series and initial soil test levels for each location can be found in Table 1. 5P i v, 7 7 7 low soiltest and one with an excessively high soil test P level
+ s 73 Sidedress oV 5555 27.10 1373 2569 14.6 o711 5. =
« Al locations except CF, TW1, and TW2 plot size: 3.60 m by 5.29 m. Ty T « Frito Lay 1867 average change in yield for the 73 kg P,0; ha'l rate compared to control MAP+Avail® 3 267 505 40.57 956 48.29 1.0%6
L =l . ocation
+ Location CF plot size: 3.04 m by 5.29 m. Locations TW1 and TW2 plot size: 5.40 m by 5.29 m i . . " 7 3 .. e - r - Rm Al four locations: total and B size tuber yield change was 3.65 and 0.03 Mg ha'.respectively. MAP+Avail® 146 197 493 4226 1055 4915 1001
« Seed piece spacing at alllocations was 0.31 m apart except TW1 and TW2 where seed was spaced 0.23 m ) lone. lone. lone +This suggests that for silt loam soils when soil test P is >140 ppm there is likely no response to MAP+Avail® 218 188 603 4480 175 5271 1088
+ Russet Burbank potatoes were planted at H, S, CF, and WS and are grown for processing. e AP 73 Starter TSP 7 419 321 4601 1856 53.42 1070 additional fertiizer for B size tubers. ) Yol o o5 oD ST
« Frito Lay 1867 potatoes were planted at TW, A, TW1, and TW2 and are grown for seed production. it MAP 146 Starter TSP 146 245 267 4606 1671 5119 1071 T p— oV 3153 1279 558 558 505 0.369
« Treatments for each location are provided in Table 2 - AP 218 Starter MAP+Avail® 7 267 367 4587 17.19 52.20 1074 1T phosphate (11-52.0)
« Nitrogen and potassium were equalized for all treatments at a given location. L MAPHAVAID 7 e 5P Zr, o a5 o Pl = = ~Fertiizer recommendations are more than adequate for potato growers in Wisconsin, at al locations i Va\:eS R dire o 1 o e e i D8 iy W
5, sidedress.
T, a8 ™ - =, g c o i e o o = total yield plateued before the fertiizer recommendation was reached. e e
atistical analysis of yiel +Rates of starter P may not have been statistically different but economically adding 73 kg P,O, ha* had
- MAP+AVail® 218 starter 4 X . ok
« Most desirable size classes for Russet Burbank are US No.1 and A size tubers, SV et 2099 340 1048 5,0 .50 areturn of $333.13-$1059.16 hal for Russet Burbanks, but this increase may have been attained at a
« Most desirable size class for Frito Lay 1867 is B size tubers. kil MAP B Sidedress :\/S\P‘ LT '10“—4 ﬂ%nMA"P‘ F . \]Jégvi07 N lower rate.
5 ; ST T, i D alues within each column followed by the same letter are not significantly difierent at the 0.05 probabiltylevel
ANOVATMA B LSl SD s Lo S e eLefiectsjonigid andqually.” S e *s, sidedress. +73 kg P,0, ha* effected B size and total yield of Frito Lay 1867 differently, thus growers need to define
. Eﬂe::t A:H;me of application on yield was assessed with specific contrasts of 73 kg P,0; ha'* applied as starter e et 1070 05, 55, spacifc gravity ke R e A TN aconomcal forlizer Plagsllcaion tates. e
or at sidedress. side of the seed piece; Sidedress, fertizer applied a first
. ’ 3 Hopkins, B.G., JW. Ellsworth, J.C. Stark, T.R. Bowen, and A.G. Cook. 2005. How to improve fertizer P recove
« Effect of Avail® on yield was assessed with specific contrast of MAP+Avail® or TSP/MAP at the same rates flower by cuting a 3 cm deep furfow along the top side of the Growers tend to apply 146-219 kg P,0 ha, large P applications are unnecessary based on this P 2 o .
of P appled. il applying the fertiizer and closing the furrow. research and increase the potential for P loss and reduce profitabilty. Thus, convincing growers to e e 2 T Ta .
. ; #Locations: H, CF, WS, A, and TW. apply lower rates would be an improvement over current pracices. Chk “ 4 t J
« Effect of rate of P in starter fertilizer on yield was assessed with ANOVA with means separation using Fisher's o Wis. Potato Meetings 10:33-41.
protected LSD for rates of TSP and MAP applied as starter. $+ Locaton: H, WS, TW and T2, ~Avai increased ol tber yeld by 5 21 Mg ha at 6 of 11 locations, alinough not always statistically | Lab0skl,G-AM, 3.8 Peers, and LG, Bundy. 2006, Nuientappicaton giceinesforfld, vegeable,and it crops in
+ In 2006 tubers at location H failed to bulk properly due to early blight; thus data may not be of ** Locaion: S significant. Murphy, L. 2005. Howto improve fertiizer P recovery: Coating and P products. Soil Sci. Soc. Am. Annual Meefings.
normal conditions. «There was no significant benefit to applying P at sidedress to make it more available to the plant later in 6-10 November, 2005 Salt Lake City, UT.
the growing season.
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