Dear Editor,

I am Peiyu Cao. I am writing this letter to request four minor changes for our manuscript entitled “Historical nitrogen fertilizer use in agricultural ecosystems of the contiguous United States during 1850-2015: application rate, timing, and fertilizer types”, which is under the proofreading status. Here are the details:
1) Replaced “years between 1850 to 1930” with “missing data years” in the explanation of equation (1) in page 4 (section 2.1.3). This change is needed as Eq. (1) was also used at another section (2.1.4) and was applied to another period (1850-1953). 
[image: ]

[bookmark: _GoBack]2) Replaced “1900” with “the 1940s” in page 7 and page 13 (Conclusion). This correction is needed as the pattern of hotspot shifted is clear from 1940 to 2015 rather than from 1900. 
[image: ][image: ]
3) Replaced “western” with “eastern” in section 3.2 in page 7. This correction is needed as seen from Fig. 4(d), in which we found the intensive N use after planting was in the east of the Midwest rather than in the west of this region. 
[image: ]

We apologize for the mistakes made. Thank you for your helps.

Sincerely,
Peiyu
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Three approaches were adopted to impute the N use rates
in missing years based on the state-level N use rate de-
rived above. For the period before 1927, the national average
crop-specific application rates were unavailable. We there-
fore used Eq. (1) to retrieve the N fertilizer use rate of each
crop:
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where “Raw data” refers to the raw data that contains missing
values, “Referenced trend” refers to the complete data from
which we extracted the changing trend that raw data can refer
to, and i refers to the
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Hotspots of N fertilizer use have shifted from the
southeastern and eastern US to the Midwest, the Great
Plains, and the Northwest since @(Fig 3). Application
rates of commerc1al N fertilizer were very low (less than

02gNm~2yr~!) acros s ore 1940.
Mild increases (1-2 g N|| s2/2s4sarem use were
detected along the west| oo astern and
eastern US in the 1940s these re-
gions showed dramatic i m2yr~! by
1980. In comparison, th rtilizer in-

put of over 10gNm~2yr~!, and the Southern Great Plains,
the southern region of the Northern Great Plains, and the
Northwest received N fertilizer at a rate of 4-7 gN'm=2 yr~!
on average from 1960 to 1980. Not surprisingly, the most in-
tensive N input was found in the central “Corn Belt” (Iowa,
Illinois, Nebraska, and Minnesota) pinpointing the Midwest
as the N fertilizer use hotspot in the US after 2000.
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6 Conclusion

Nitrogen fertilizer management (e.g.. N fertilizer use rate, ap-
plication timing, and the fraction of NHI-N and NO3-N) is
a critical component of agricultural practices which signif-
icantly promotes crop yield. The dataset developed in this
study enables us to explore the spatiotemporal pattern of N
fertilizer management across the US. N fertilizer consump-
tion, as well as N fertilizer use rate increased tremendously
from 1850 to 2015, but the magnitude varied among crop
types. Meanwhile, hotspots of N fertilizer use has shifted
from the southeastern and eastern US to the Midwest, the
Great Plains, and the Northwest of the US since In
addition, the majority of N fertilizer was applied in spring,
approximately 1 month before planting. Moreover, consider-
able amount of N fert][ o o  )f the previous
year, which implies ¢ 7" emission and
N leaching. The fract| e ssoq varied greatly
among the seven reg; 1960s, while
NHI—N gained popul ilizer use af-
ter the 1970s, which loading while
increasing the ammonia volatilization risk. The appropriate
configuration of N fertilizer use according to precise fertilizer
demands should be encouraged to improve NUE and thus re-
duce associated environmental and ecological problems.
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(2-4gNm~2yr~!). Some areas in Washington, eastern
Arkansas and southern Louisiana even received a fertilizer
input of more than 4gNm~2yr~'. In comparison, the ma-
jority of N (>4 gNm~2yr~!) was applied in spring before
planting, and the most intensive application took place in the
Midwest, the Northern Great Plains, the Northwest, north-
ern Kentucky, and parts of California, Florida, Arkansas and
Louisiana (Fig. 4b). A small amount of N (<1 gN m2 yr’l)
was applied at planting in most areas (Fig. 4c). although ex-
ceptions were found in the Northern Great Plains, northern
California, and Washington (>3 gNm~2yr~!). In compar-
ison, intensive N use (>4 gNm~2yr~!) after planting was
identified in the @idwesl, the southern region of the
Northern Great Plains, Idaho, California, and the western and
southeastern parts of the Southeast (Fig. 4d).
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